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PRE M\ me When a Minute's 


Delay Costs Dollars 
| | TESTED] A gear case broke—and a humming plant was forced into a" 


ness. Every delay was costly, so Welding was called upon. Work 


ing from blueprints, the job was assembled in less time than it 
9 ° would have taken for a casting pattern! And—PREMIER Tested 
e | n | re Welding Wire was used. 
The welder reaches the height of his art when he is supplied with 
PREMIER Tested Welding Wire. Deeply penetrating, smooth- 


flowing and free from impurities, it saves time—eliminates errors 
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[he Picture on the Cover* 

“Forging Ahead with Improved Methods” (see page 22) is an article 
which forcefully illustrates the advantages that accrue to the modernized 
plant. Improvements in both product and service attract new customers 
and give the manufacturer a stronger hold on the old ones. Best of all, 
no operating difficulties were encountered in setting up an entirely new 
method of fabrication. 
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*Photo by courtesy of Atr Reduction Sale Co. 
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Cut Costs 


Benn SWEDOX way is to work toward real economy 
instead of mere cheapness. We make actual tests to 
see how much time is consumed in laying down a pound 
of weld metal with one wire as compared with another. 
Often this test proves that the saving in time alone is sev- 
eral cents per pound. So it is foolish to let a difference of 
one or two cents per pound in the cost of the wire stand in 
the way of saving several times that amount in making the 
weld. Tests like this show how to get a lower cost per 
mile of welded pipe, or per hundred feet of seam on tanks 
and boilers, or any other welding job. Tell us about your 
work and we will be glad to help you with your costs. 


@xtital Sieel ce Wire @mpany | 
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They'll Be at Buffalo 
| inticipation of the building up of a new purchasing 
ver and a new demand in the not too distant future, 
rers are thinking about the production of new 
‘ freight cars, new kinds of automobiles, new 
ictory built homes, new types of air condition 
ent, new kinds of excavating equipment, and a 
, 
i 


other metal products. ‘he men who are 
present prt ducts so as to have a better chance 
1933 market, as well as those who contemplate an 
to this market with entirely new products, have 
some deciding very soon upon numerous produc 
lems. What material to use?) What manufactur 
ethod to use ? How to test the finished product ? 
se are all pertinent and vital questions. Only once a 
is there an opportunity to make a thorough invest 
iw materials, processes, fabricating equipment 
testing equipment all under one roof in a few hours’ 
s opportunity is presented at the National Metal 
sition in Buffalo. It is the outstanding opportunity 
vear for industrial executives to vet together with 
en who can tell them the most about welding equip 
lding materials and welding methods. By the 
ken it is an equally important opportunity for the 
rs and sellers of welding products to get together 
en from plants which are doing things, not only 
of the possibilities of making actual sales con 
for the more important purpose of getting first- 
mation regarding the factory problems of 1932 

193 Phere is no other subject in the metal worl 
stries which 1s attracting more attention and interest 
e present time than that of welding construction. Buf 
be the welding headquarters of the United States 
he week of October 3rd. No matter what your 
est in the subject may be, you will find in Buffalo the 
whom you would like most to discuss your own 

blems. 
> 


rhe Business Situation 


V | the business weather vane apparently turning 


1 S ie al ¢ +1 

like the wheel of a windmill, many business 
a loss to know whether or not thers S any 
} 


ennite improvement In DuUusIness conditi ns that 


tify making plans for a decent volume ot orders 


t quarter. A real substantial investigation has 
by the Associated Business Papers, Inc., tot 
se of getting as close to the actual facts as pos 
arizing the bright spots in the industrial picture 


ng the spreading of any optimism not based on 


: ‘ } 4 
in July over the previous month ins 


ts. The very first report on this investigatio1 
gains in no less than twenty different industries 
here has not been an actual gain in orders, there 
ist been an improvement in the viewpoint. The 
uraging gains have been found in the 1 stries 
¢ staples and necessities, such as ftoodstuft s 
Is, shoes. etc. Construction work showed an 





the customary decline, in spite of the fact that residential 


building has not increased. Public construction is expected 
to be followed by more private construction. The welding 
industry keeps its eve on the steel market, and here is 
found no perceptible gain in actual orders for the im 
mediate future. However, the steel industry seems to feel 
optimistic regarding fall business. As the steel orders 
increase, the volume of welding is bound to increase more 
than the layman would suppose. Only the closest obser\ 
ers have any conception of the progress which has been 
made in the welding industry during the past year. There 
has been almost universal tendency to judge the whole 
situation solely on the basis of the volume of work done. 
As a matter of fact, while the volume may have decreased, 
it is certain that the market possibilities have greatly in 
| 


creased. By the time steel production has increased to 


30 per cent capacity, it will probably be found that the 
volume of welding is about equal to that which the industry 
enjoved when steel production was at 50 per cent capacity 
before. Furthermore, while quantities of : ew applications 
were being discovered, all of the welding processes them 
selves have been improved hese improvements have 
been in the direction of better results and lower costs, mak 
ing welded connections acceptable in many places where 
they were not universally acceptable before. The outlook 


is certainly improving 


> 
Modernizing and Sales 


M' IDERNIZING of the production department by in 

creased 01 lnproved welding facilities 1s not some 
thing to be kept secret on the assumption that the general 
public is not very well posted on welded construction, The 
publicity which the welding processes have received during 
the past few vears has beet largely ofa beneficial and 


constructive nature Phere has been much said about the 
vreater acceptance of welded pressure vessels, the huge 


1 
} 


buildings which have been welded during the past few 


vears, the advantages which these processes have offered 


to manufacturers of automobiles, and the many plans 
which have been made for welded construction in small 
residences \ great deal of this publicity has gone out 
through the news ers a here by has established a dis 
tinctly new impression of these processes in the minds 
of the public. It is therefore much more generally known 
that welded construction is dependable, safe and servicable. 
Under these nditions, the installation of equipment for 
welding a product which has previously been made in some 
other way, or the installation of more up-to-date equip 

lent : product of highest quality 
are both good subjects for advertising copy and sales talk 
The American people rea lo not favor shoddy merchan 
dise, although there has been much of it dumped on the 

arket during the past year. Their preference is for 
quality It pavs to tell them about facilities which have 


en set up to produce quality goods. If welding methods 


been improved, the prospec 


est oat 
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UNIFORMITY 


in Wilson Welding Wire 


Gives GREATER FREEDOM in designs 





Uniformity in the wire begets Uniformity 
in the weld. And Uniformity in the weld permits engineers to avail themselves 
fully of are welding and to utilize every conceivable form and arrangement 
in their designs. Rolled steel can be used, the limitations of cast iron can be 
reduced, and the designer can distribute his metal to gain head space and to 
give the utmost strength with the least material and weight. Let the rod-for-rod (ni- 
formity of Wilson Wire give you greater freedom in designs. Consult Wilson Welder & 


Metals Co. Ine., North Bergen, N. J. 





Cope. 1882, Wilson Welder & Metals Co, Ine ARC-WELDING MACHINES AND WIRE 
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Tanks and Containers 





—— 


digh Pressure 
before the recent Weld 
\labama Poly- 
titute, R. L. Scollard, Chief 
the Welding Wire Divi 
e Gulf States Steel Co., spt ike 
ype of high 
not stand high pressure. He 


ference, held at 


pressure W elding 


| to that particular kind of weld 


Fig. 1. 


is the result of high pres 
the part of the welding super 
‘ailures are quite likely to oc 
this type of welding is done, 
Scollard had on display the 
lded tanks shown in Fig. 1 to 
his point. Tank No. 1 was 


Result of Using ‘“‘High Pressure” 
on the Welder. 


an hour and 27 minutes, in 


the tacking time. The 
ind the 
on all three tanks. 


tested at 350 Ibs. 


same 
welding rods 


This first 


same 


hydrostatic 
ind showed no fractures or 
ink No. 2 was welded under 
similar conditions and gave 
ry performance. 
lly the only difference be 


work on the first two tanks 


was that in the case of tank No. 1 the 
operator was making a definite effort to 
take all the time necessary to make thi 
welds as sound and as strong as pos 
sible, and to make no effort to set up 
speed record. The second tank was 
welded with instructions just to do a 
good job. Tank No. 3 Was welded ul 


der what Mr. Scollard refers to as the 


Tanks Welded to Show Effect of Crowding the Operator. 


he 11) 


possible 


wrong kind of high pressure. 
make all 


same time have the 


structions were to 
speed and at the 


deposit present an outside appearalhce 


of being a good weld. The job was 


welded completely in 36 minutes, in 


cluding tacking time. That is less than 


half the time it required to weld the 


No. | 


tank 
up, as shown in the photograph, at 25 
lbs. hydrostatic pressure The result 
are quite apparent 


necessarily carry a slightly higher cost 


the satisfaction obtained by a customer 


would naturally be such as to bring r 
business. 
was pointed out that matters 


] 


touched upon too hightl 


1 


have peen 


the welding business, and 


for failures has beet 

yperator or the materia 
used or the machine used, when, 
matter of fact, the boss 
pressure to bear on the men to get 
self a reputation for fast producti 
credited 


three 


should be 
failures Che tanks 
were welded with the same sheet 
terial, the same welding rods, the 
machine and by the same operato! 
only difference was in the instruct 


1 


roverning the operation 


Rectangular Tanks of Everdur 


The owner ota high powered gasoline 


vacht noticed last fall a smell of gaso 


line. and on examination found that 


valvanized iron tanks were badly « 
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When it came to a test, 
the welded seams on tank No. 3 opened 


s() 


While No. 1 would 


who brought 


with the eventual 
desct ibe d 


Gasoline tanks in a yacht of this 
hold over 500 gallons each; so it 
is probably matter of life and death 
to prevent the gasoline from getting out 

the engines when they are run 

fast Therefore, it is important 

tanks should be made of mate 

ial which is not only strong, but has 
| oh resistance to corrosion, 


\ttet 


substitute for iron, it was decided to put 


some discussion of materials to 
in new tanks of Everdur, and F. L. 
Heughes & Company, Rochester, N. Y., 
had the job of building the new tanks 
Chere are two of these, each 10 ft. long 
by 4 ft. high by an average of 2 ft. 
wide Their shape permits them to fit 
roughly into the two sides of the stern, 
the space between them holding two 
engines 

It took three days to lay out the ma 


terial, cut it to shape, form the flanges 

















rom 

pare tor assembly. Each tank 
four baffle or swash plates which 
serve as ties or stays to hold the 

side plates from being forced out 
by the weight of the gasoline. 
half of three 
ents of each tank had bottoms welded 


The upper compart 


m reserve tanks. The gasoline 
the larger compartments or group of 
is pumped up into the 
thus furnishing a con 


ipartments 
eserve tanks, 
tant pressure or head on the gasoline 
the carburetors. It required 
le study of the best tvpe ot 
ints to use for each seam to 
stresses likely to arise in 
end plates were flanged all 

iround ar set in and welded to the 
ends of the long sheets by carbon are 
edge of the flange being 

vn on the side and bottom 

heets which were backed with a copper 
The baffle or swash plates were 

0 the side and bottom sheets 

d tee 


with 


welds, using Everdur 


reverse polarity . and 


Tack 


were 


under the base sheets. 
long every 3 inches 

xcept where these welds closed 
ams of the reserve tanks and then the 
made continuous. The re 
bottoms had their 


ds were 


rve_ tank edges 








H k 


tlanged ind the se were welded to the 
urrounding sheets by the carbon arc 
vith direct polarity The flanges on 
the bottom of the middle compartment 
ot the reserve tanks were put in ex 
tending downward (Fig. 1) so as to 
ivoid making carbon are welds on op 
posite sides of the same sheet at the 
ame point, as this would probably have 
heen too severe on the metal, This 
method also permitted the application 


ot backing plates tor all welding. 
The most careful attention was given 


to cleanliness, as about the only cause 


of a leak in Everdur welding where the 


welding technique is good is oil or 


vrease \ll weld areas and edges were 


washed with gasoline and wiped with 


clean cloth after drying. Observing 
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the season Yiving pertect service from 


the start, according to a report received 
this owners. — It 


month from the was 


a somewhat unusual job because most 
of the tanks made of Everdur have been 
round tanks and the rectangular shape 
to the 


a complete new problem. 


made it necessary treat con 


struction as 

Building these tanks gave an excellent 
opportunity to study the conditions and 
to design tanks for holding gasoline on 


yachts and boats. It was suggested that 


cn future tanks it might be well to dis 


with the long large sheets and 


pense 


use sheets just enough wider than the 


space between swash plates to provide 
material for narrow flanges, and then 
assemble the tank by letting the edges 


of the swash plates come through to 












































this precaution and using the backing the outside between the edges of the 

Mm TT Sy] > ~ 

Swash 

Plate 

s+ O (| 

ur Lr Ly WU 
Fig. 2. 

strip wherever possible, there is no Hanges and then weld all the = way 
dithculty in getting perfect welds in around the tank with the carbon‘ arc, 
I.verdur either by the metallic are or fusing the three edges together with 


carbon are or the oxy-acetylene torch. 


10-ft 


Were 


| he two 
Loth tanks 


long bottom seams of 
welded by the metallic 
ere process with reverse polarity. In 
each instance one edge was left slightly 


overlapping. This was later fused down 


with a carbon are as were the ends of 
the tanks 
In the second tank considerable use 


was made of small Everdur angles, first 
welded to battle 


heets welding and later 


sides, bottoms and 


by Cal bon are 


welded to the attached sheets similarly. 


l'nder test the second tank is said to 
have given as good results as the first 
tank, but there is a_ probability that 
there is less danger of burning thin 
sheets ( in.) using tee welds and the 
metal are process with good backing. 
The tanks were tested by filling with 
water and then putting on a pipe 10 ft 
high and filling that to overflowing. 
SINCE each foot of elevation adds 434 
pounds, this put a pressure of 4.34 
pounds to the square inch, or 624.96 
pounds to. the square toot on the side 
sheets of each tank There was quite 


in outward bulging on the sides between 


1 


the swash plate s and on the end plates 
which flattened out again on removing 
the pressure This was regarded as 
being a far more severe test than any 
that could possibly come on the tanks 
in service 

These tanks were constructed just 
before the boating season. started for 
this vear, and the vacht has been in 
almost continuous service throughout 


one weld, as indicated in Fig. 2. This 


type of welding is fast ahd good and 
economical and the slightly projecting 
edges that are left are ideal for holding 


the tank from end-wise movement, so 
that all the holding does not have to be 
done first at one end and then at the 
other. 
+ 
Annealing 
By M. L. Rogers 
In previous issues of The IH elding 
Engineer, the writer has described 


some of the interesting activities of the 
Pank & Equipment Corpora 
tion, Oklahoma 


\merican 
itv. There is always 


something new of interest to be found 


there. On a recent visit I found that 
since the last call, a huge annealing 
oven had been installed and put. into 
operation. This is apparently — the 
largest annealing oven in the west and 
one of the largest in the world The 
oven is 14 ft. by 14 ft. in section and 
80 tt. long. Phe cost of installation 





Exterior and Interior Views of Annealing Oven, Showing How End of Car 
One Door. 


EER 


was probably in the 
fifty 









thousand dollars. 


Taylor, Superintendent 
considers it not only 
cost, but practically 


der present ¢ onditions 


This huge ove 


as to furnish a metl 
we.ded tank of at 
remove all stresses 
in normal working 


well-known that the 
caused by welding ar 
lowed by the pre 
stresses after cooliu 9 
nealing process ser\ 
removing these conditio1 
the 


welded product, leaving 


1 
evenly 


Ing stresses 
tion of uniform strength 
spots. Some of the 
vessels constructed 
that the 


size is the only Wat 


large ust 


realing job 

The oven has a tt 
the center for the full 
80-ft. car runs on 





of the oven is attached 


the car which, of course 
pletely fireproof When 
operate, the car is loaded 
object objects at 


then 


or 
run into the oy 
The heat is 
the tem pet 


closes. 
until 
1200 


on 
degree ‘ | 


hy 


or 


steady for one hour 


thickness of the metal 


cool slowly until th 
dropped to 100) degre 
are opened and t} 


remain in the oven 
normal 


the cooling 


temperature 
proce ss 
twelve hours. Slow 


portant factor in 


tion. 

The walls of 
in. thick with a dead 
entire oven is mac 
steel frame Phe o 


stalled in the top at 
the hot 


even 


air is circul 
temperatur¢ 


controlled at twelve 


controlled =i 


struments 


temperature recor d 


the entire annealing 











me 
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Maintenance Welding wabbly. ‘The next phase is erratic mo 


ng the wheel (after a time) to become 


ignment and loss of gauge. 





—_ 
















































































Yaking [t Work 


Ly ent, material damage and injury 
re the results Traction resistance also 
erature ( egrees above ero rh levelans ising loss of power as well 
a recent visit to the | S pe Tit elders in the mid-continent le \ll these causes have a 
Machine Shop in Grittn helds may envy hit One of the lirect bearing on transportation costs, 
(;. Wilson, District Sales obs illustrated is a crusher swing ja me of the principal items in 
Burdett Oxygen Co., At hich cost 32600.00 new. 52 hours ine operati 
. ¢ rT Velding e and 210) {tbs .) ascrotl . 
eported on what appears ‘ : ' ' Ha var , I it ] I on the wheel are caused 
repair job. This was the PECAN Ss Jaw at a total Cost | t wheel cli , > rail: S 
a See The calcd alent ie 4 woman rt hee hiding on the rail ; thi 
On Of a Ulree-ton Clan . 1] “Ty e produced by grit in the journal 
. *ke se ror wt nantie wi cost SILIOO new Ie 1 3 A 
e bucket was used for w . : a cy a a efined above) or blocking, 
vel by a road construction air required YO hours o1 welding time Ay] , 
z 1. \ll the car wheels discarded cannot 
oO Was doing paving WOrK id IDV ) ! | 1 Hascrome Tod : \ i] 
; ; ; ' ; e Si iged of course; some are allowec 
nitv. \ccording to intorma ihis wot vas done by Mr. Silva for , f , - ‘3 
if : , , ] \las] 7 : 1] 1 ( ° to remain in service so long after “flats 
ed, it seems that the condi i¢ t eau Grol Lining om ; : : 
os d “cone develop that the salvage 
ny 
ilue is completely lost. However, 
Mine Car Wheels 75! of the discarded wheels may be 
By J. Linn Johnson, salvaged and these are the ones in 


The Reconstructed Bucket. 


lips on the bucket was 


by 


As sent out 
ips would 
ind would 


| 
17 


pieces of high carbon steel, 


R. 


Improvement: 


material a 


it all around on each bucket 


ectrically 


155 


edge 


\tter 


arc 


t 


Was 


his 


bec me 


not 


Ellis 


the 


the 


close tight] 


hi 


bu 





* manulac 


t upon 


cket it 


and bottom and they were 


to the lips Ol 


rod 


bout fifty pounds of 5/32 


Was 


thereby 


2 


used 


firmly 


operation, the 


pened by beveling with 


Phis 


epeated 


Hard Surfacing 


sharpening 


times until 





] 


t} 
] 


Ll 


sel 


th 


clogged 


\ 


t 


Many 

dded is exhausted het ( 
ent described above can 

ain. 

1 of Juneau, Alaska, conti 

photographs which s \\ 
her things that the hard tac 
is found its way to the far c 
e Eskimo is not hard tacing 
Iding a 10-in. air line at a 


Pipe Line Welders in the Mid-Continent Fields May Envy This Eskimo Welder. 


Wilkes-Barre Welding & Machine Co., 


ich we are intereste 
Wilkes-Barre, Pa. ‘ ested. 


} \ 1] c D on te . . 4 y 
Results obtained. in the form of a Phe Wilke Barre Welding Company 
] 1 ‘q i raR 
tual money savings, in reclaiming mine "Or Pgh be laity ol this work. Phe 
aye : Sete amd ; ethod of repair is simple. The col 
car wheels as attracted considerable : : 
rE iery superintendent isolates the wheels 
re | LQ] 
- : at , to be repaired \t the shop a neat elec 
This phase of modern mine transport iP » fill t] “flats” 
; ‘ 1¢ welding 10D His up 1¢ ats ;, 
tation has long been a bugbear to many mar? 
a ; say Olin fli’ next, an emery grinding wheel smooths 
operators when we conside the gI . i 
+ of tl heels used, the terrific put the face or tread of the wheel and makes 
COST O the wheels Sec, ne te 1ic Pp l : 
is ae wheel coaluen tae concentric and flush with the othe 
a at 1 - s part OT 1 S wheel \n electrode de 
speed motor trathc, the liberal use ot - tgegeg : 
sprags al d sanded rails, it’s quite sul gned especiaily Tor this type of work 
prising that the mine car holds up a ; 
well as dor When required, a hub drilling proc 
teas 111 » bh ¢ ¢ ase 2 
It is common practice to buy cast ss trues up the hub and a special com 
mine car wheels costing about $5.00 — posttior eeve or bushing is_ pressed 


each, weighing about 110 Ibs., place  imto the hub, trued up and the wheel is 


them in service, and when discarded then reacy for delivery and service. 
sell the discard as scrap Krom records kept of these replace 
Recenth however! more attentio1 ent ve learn the repaired wheels 
has been concentrated on this phase ot hich have been returned to service 
collierv cost and we now find a method utwear and remain in service longet 
: : igi 
dveloped whereby these and discarde an new wheels; this is possibly due to 
mine car wheels mav be salvaged at the ne ushing ol special composition 
surprisingly low cost and put back int reed tread. 
ervice. The repaired wheel is superio1 W het e consider the resistance 01 
ind O1ye neve lite t} in a Compal ible eltort necessa&ry to move a mine Cal 
new wher th defective bearings or a flat wheel, 
Che usual damage done to a mine cat prising percentage of man 
u | kell ile Wnt if 1 ! ? 
wheel is ee ee ee ree especially at the place where 
sexed ge ees change results; 1.e., if the 
: : ay te ee , net 1 his laborer is required to 
ne < ( iped ul cadeve opes ¢ . 
; car or a flat wheel cripple 
lent cro! dust nd rit getting: int ] 1 , ] 
omplete his loading in time 
¢ «111s Ta ed 4 
| lat r loaded when the motor 
te ) " () rrit deter ; : 
; replace his loaded with an 
( ( ( urnal bo ts : 
' . 4 | Hence, this man 1s hand 
the ( he eel hub pat 
, ' is earnings naturally affect 
ticu r fected, cre Ing - 
“ contract miner loading a 
er roe re aL naturallv cau 


chute is required to stop 
rder to move a defective car 
hicl not an uncommon instaiice 
nnece delays are caused and the 


process thrown out ot 





‘ dvantage the local welder ha 
er the same process of repair on the 

part of the coal company 1s due to the 

* inability f the company men to com 


plete the same quantitv and quality of 
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\ 
th vorl ‘Tec ork comes in here Our shop ce veloped this process about in the plane p 
nd where company men are paid an seven years ago, and almost every col- thus forming t 
hourly rate er no particular in lhery in Luzerne County is having this method of running < 
centi ve work done her: straps to ¢ siniiitaiiall 
site ends of the 
creases the cross 
N Y e bottom member 
Structural Welding nen gies 
\ pair of truss 
; a compiete full load te 
Welded Truss Design design is less than that required on the in Figure 3. Few 1 
One-Third Lighter older designs This saving in weight ever been tested 
\ radical change in truss design is is effected b designing the truss so manne! Sixteet 
represented b the velded root truss that all members have uniform stress. one A[mes dial ¢ 
Consisting Of continuous tension. strap In construction the truss is an ex lwo men condu 
is shown in Figure | his new type pansion of tl iIngpost principle. The iid of a crane 
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Fig. 1 Schematic Diagram of Welded Roof Truss Showing the Method of Construction 


and Theoretical and Actual St 
Each Member. 


of tru developed by J. E. Webster, 52 foot truss is composed of an upper increments of 6,600 
(seneral Works | ngineer of the West compression member, three continuous full load of 39,600 pour 
inghouse Electric and Manufacturing tension straps, and twelve short struts. reached. The test 
Company, will be used immediately in fabricated by combination butt and fillet formation regarding the 
a new building at the company’s Derry welds. trusses under tul 

The struts are welded to the top cord relationship within > 


the calculated stres 


ured stresses 


Standpipe 


By Rupert Worley, M.¢ Assoc. M 

James Reginald Baird, Assoc. M.N 
Phe Author 

and constructio1 

reservoir in Hat 

exceptional lite! 

most important advances 

tion of electric weld 


ment yomnts in tert 





tion. The reservoir it 
capacity of 3.000.000 
. S maximum diametet f S4 
Fig. 2. Detail View of Junction of Ten- Fig. 3. Measuring Stresses in Each Mem- 
sion Struts, Showing Fillet Welds. ber of the Roof Truss Under Full Load. nunimum top water 


above ftoundatiot 


did not appear to 


plant hi building will require ten at purlin pots ind converge in palts ble by anv ot the usual met 
of the new trusses with a fittv-two toot at the bottom cord, thus forming six forced concrete constru 
span, and thirty with a thirty foot span isosceles triangles The six diagonal liberal and unbiase 

In another specific case, a truss de tension members and the bottom cord welding to the pt 
signed according to the best) known of the truss (also tension members ) are have produced 
present welding standards, already a made from three steel straps These suited to the requiret 
saving over riveted construction, would straps, the ends of which are welded to ary in design at 
weigh 3,700 pounds The new design the top cord at corresponding points on that the details 
for the same load would weigh 2,380 opposite ends of the truss, run diagon 


pounds, a saving over the former weld ally downward and inward to the point 


5 } Pape es ] 
ed design amounting to 35 per cent. The of convergence of the two immediately ation ‘for Bridge . , 
‘ Paria Congress. Ma 
welding and assembly labor on the new adjacent struts, and then along the truss 


Are Welding Saves 20% When Emp! 
Hamilton (New Zealand) Standpip« 
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est to all structural engi the supporting umns for holding the the building is loose from its foundation 
root stringers, are of 4-inch drill pr nd ready for cutting into sections and 

en indicated that a larg while the stringers are i: cl transporting to its new location 
ipon an elaborate syste boiler tubing \ll joints were cut Many practical pieces of home-made 
umns, made all the more ht by the acetylene cutting tor: velded shop equipment have been 
the somewhat close lhe raised center structure cot uilt the operators of this shop and 





Hamilton to one OT the Ing the cu s constructed ot 3 re 11 laily use, In fact, practically 








| cae ] ats ae ] | | | | 
uake tault lines of the drill pipe e lengthwise membe ervthing in the wav of jigs, tables of 
e design ot a_ reintorced . inch tu 2” was used for the terent kinds and sizes, tool racks 
tertower ot such dimen right brace Lhis cupola is tour teet crane Vi hbase, anvil base, etc.. are 






usual methods, contained 
’ 


tors ot a doubttul nature 






hods were sought. 





ng the remarkably ac 






t 


eristics of t 






le arc Welding 


uthors found a ready solu 






’ ' 
complex problems as leak 








he concrete, stresses cre 


wall and tloot 





and tl 


le 







ing between concrete 






ressed in tension and _ the 


cement. 









n ot this structure is not 









employment of arc welding 





itive to riveting or hooking 





Had these latter methods 
ved it would have been nec This Shop, Built by and for the Boulevard Welding Works, Can Be Moved 
Easily 












opt a design involving walls 







st t ce as thick, even to attempt ; re ‘ ’ ] 1 | 1 | , 
at : n height ibout 12 teet in width, at u y the removal of sixteen bolts, 
suthcient bonding between 1] ee . 
. 3 comprises a very nice plece of welding ot welded construction. In addition 
the steel with doubtful ; 3; ; , ' : 
The structure is covered with No. 22 to this an all-welded metal telephone 
ss. Bars would have had to be ; , ' : ” ¢ . 
ilvanized corrugated eet OX al i “vault” for the safe keeping 












. are | 





is much as four feet as 





etal. t torches, tips, regulators and other 






ree inches, and many othet 






: \n interesting feature of this stru iluable equipment, made ot welded 
ne erection cost per ton ot , 1 1 } | = ° 
ture is the tact that it can be eas teel plate forms other interesting 
the welding method was ; : ' 
‘em | ; taken apart and moved, if occasior tems t practical value which have 
» thirds the cost ruling lo ea ; 











tinein suainatne otteas she uld ever require it. The supporting een built at a great saving over any 
i eas, aes columns are secured by bolting to the ther method of acquiring. Cranes for 
- undation piers set in concrete Phese ndling heavy jobs about in the she 
tely compu ‘ cme ; e same size P enient built by welding the 










ee. os inane have slee elded on at the toy t til columns of the structure. Thi 











pipe DV any other metho ] \ ld ] 
pty vhich the upright columns. fit , Boulevard Welding Works is owned 
een oOvel FOU OO) vit , ’ +1 . : } 1 
. F ( unins i secure 11 ] ] pet It \ Creorgee (srunw ildt ila 
s to its success, against ] ¢ | I Carsy 
( ts ( C throug 1 ‘ { 1 Wuson 
rded t tf +74. 000 






Hangar Fleor 
W he 














he welding shop and vard ; | 1 re in turn welded to 20” 
} 14 1 | ré 7 1 el 1 es OT é 17 : 
tllevard \W elding Works : ‘ eal \ thre welds of the floor 
‘saat ia ive gol its constructior or 
\naheim Boulevard betwee , plat ntinuous and the floor plate 
(i | e’tris ls d il - . 
vivy no? ) 1 s ] ] } } } 
\\ hnington, Ca : : : . ! round | } vith I 










e construction of the s | nah ; . Gat “yy er int ( tter the welds are cor ipleted 
; ( v ) co \\ ‘ 
cent welded : tee? ili Bat fe Bea AO fies ling f the I-beams and splice 
structural tTramework I Prsat ites “— ; ai " ' ynderneantl the floor is done hy 
which is all welded. was re — ; — : at ‘ 16 ; tt ivelling scattold aft welded 
‘ted by the owners and at a Vill thts ngar be one oO : ‘ nstruction 
Ing Over any other type ot ey mn gs im the world, but it elding work is being done b 
\n added teature ot the largest uUllding im ly Vol t ; n Brothers Welding Company 
construction was eftected out pillars or posts to support it Sal rancisco, who have the sub 
ring ot an iccumulation Ol Phe i t tl she } ? 






discount, 





structural 






supporting 





ls provides 
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Quick Deliveries Are Possible on a Multitude of Orders From This Plate Stock. 


Forging Ahead with 
Improved Methods 


MPROVED products, faster deliveries, lower costs One of the simplest of the products of. this 
and more satisfactory production on special orders the regular standard die set. The die holdet 
are the operating advantages which have enabled the holder were formerly cast of carbon steel, thes 
Danly Machine Specialties, Inc., 2104 S. 52nd Ave., Chi- ranging from 4x3” to 1534x12”, and in thickness 

cago, to make steady progress during 1932.) This firm 


manufactures a complete line of standard and special die 





sets and accessories for die makers, and for years has 
maintained an enviable reputation for quality products 





Fig. 1. Danly Regular Standard Die Set. 


Fig. 2. The Oxygraph Installation in the Dandy P 


and splendid service on deliveries. Up until a vear ago, 
the cutting and welding processes had little or no part 1!4 to 434” in the regular standard die sets 
in the manutacturing of these products, but late in 1931 method of fabrication is to make the die hold 


a study of these processes was made, cutting and weld- to .40 carbon rolled steel plate cut out with 
ing equipment installed, and they became processes of matic cutting torch. There are two methods of 
major importance in the Danly plant. tion of the complete die holder. One method 


2? 


-- 





THE WELDING ENGINEE 


tted ears trom 7%” plate and weld them to tion of the regular routine and without making any ap 
plate, and the other method is to cut the preciable inroads on the available floor space. At the 
de contour trom plate of the required thick same time, the installation has all of the convenience of 


| 
ill the whole piece down to the desired shape any straight-line 


production layout. Just outside one 
duty milling machine which is a part of the end of the plant is a small building in which is kept a 


~ ~ . 


pment. supply of plate stock ranging in thickness from 14” to 5” 
these simplest products the new manufacturing [his stock of steel plate is only a few feet from the cut 
iS been highly satisfactory. The annovances ung department, and the craneways are so arranged that 
se formerly caused by blow holes in castings there is nothing to interfere with immediate delivery of 


eliminated. The manufacturer of such parts the stock to the cutting machine. Just beyond the cut 


al disadvantage when, after considerable ma ting machine are flat cars mounted on rails which deliver 


On These Simple Plate Jobs the Customer Gets Speedy Service. 


Fig. 5a. A More Complicated Die Set, Disassembled. 


Fig. 4. A Hole to Be Cut in One Plate Presents No Problem at All. 


time has been put into a job, a blow hole is en 
ntered which makes it necessary to reject the casting 
in on another one. This disadvantage is, of 
increased when special orders are being put 
rough with the expectation of making a certain delivery 


a minimum time, The use of .30 to .40 carbon 
; 7 . Fig. 5b. Same Die Set Assembled. 
steel plate takes full advantage of the physical 


roperties and uniformity of the rolled steel, giving 


seater strength with the same weight, and a die holder — the cut shapes to the welding department immediately ad 
ich is entirely free from internal strains due to pour joining 


1 
1) 


for assembly 


g, the carbon content enhancing machinability. os 
saentandeain 5 lhe cutting department is a thoroughly up-to-date in 

All of these advantages show up with increased em stallation \ll of the cutting is done by an Airco D-B 

asis as the die sets become larger and the shapes more No. 4 Oxvyegraph carrving four torches. This is a sta 


te, and there are listed in the Danly catalogue die — tionary cutting machine designed for accurate cutting of 


vhich range in size up to 46x100", and thicknesses al] shapes from steel sheets and plates of any thickness 


’. Furthermore, it is worth noting that the toler up to 12” or more. The cutting torches are mounted on 


n the finished product are small. Skillful design- 


a tubular bar supported by ball bearing arms which 
d 


manufacturing and the use of hardened steel provide for horizontal movement in any direction within 
posts impart to them an operating precision which the limits of the area cov The motion of the torches 
possible high production runs without damage to js derived from a 1 r driven tracing device attached 
s or without sacrifice of uniformity of the parts to the tubular bar or a magnetic drive following the con 
d. tour of a cam of the desired shape. The necessity fora 
new manufacturing method has worked smoothly, considerable amount of duplicate cutting led to the selec 


tly and economically with practically no interrup- tion of the assembly of four 3-hose torches with hose 








Fig. 6. Top of Die Set for Body Forming Press. 


connections to a header, which provides for the equaliz 
ing and distribution of the gases. A separate gas supply 
is furnished for a pilot flame which is used to light the 
torches lhe operator thus can light the torches, turn 
on the cutting jets and operate for multiple cutting with 
the same ease 

\ large collection of templates for cutting stand 
ardized requirements has been made up by cutting and 


and facility as when cutting with one 
torch 
welding. These are convenient and durable and occupy 
very little space in the welding department. 


With this equipment the Danly organization is enabled 





Fig. 8 Pressure Pad and Draw Ring Are Easy Cutting Jobs. 


to offer trom two to twenty-four hour delivery on a wide 
range of special die sets, special bolster sets and other 


No 


Delays are eliminated and a 


specialized steel plate die parts. patterns are re 


quired and no castings. 
better product is ensured, There is no limit to the variety 
because any sizes to fit any press built of any shape can 
be handled. Of course, in addition, this department can 
supply special steel shapes and welded units for a wide 


Variety ol purposes, 


Che illustrations have been selected to show 


and intricacy of the products which have been im 


Vari ty 11 


SIZe 


proved and produced with greater efficiency as a result 
of modernizing the plant equipment. Figure 3 shows 
two steel plate units with top faces machined.  Sucl 


shapes can be handled in one day. These were required 


by a large manufacturer of a sheet metal product who 


wanted to produce some simple desi on. short 


gn parts 


minimus of Investment in machin 








Fig. 7. Bottom of Same Set. This Is Built for Heavy 
Precision and Rapid Production 
Figure 4 is another steel plate die set. It wil 


that the cut out is something which cat 


easily by torch cutting. This is another unit 


be built up in a few hours at little cost Figur 
show a special steel plate die set now beit 
automobile manufacturer. The new torcl 
welding department permits unusual deliver 


sets of this type. Figures 6 and 7 illustrat: 


this method on heavier and more complicate: 
Fig, 6 being the top and Fig. ? the bottom it 
that in forming metals with such heavy duty 


there are some terrific strains put on these piec« 
particular case the nature of the work done is 
comparatively slender projecting pieces aré 

part of the structure and 
support them with braces. 


there is littl opp 
The use of roll 
distinct advantage here because the steel part 
before they will break as a casting would, 
tioning is much more easily accomplishe: 
illustrates a job in which no welding is invol 
illustration shows a draw ring and pressure 
plate and machined to size. A mechanical! 
cutting torch easily takes care of the endless 
shapes required on these sets and the work is 
that only a very little machining is necessa1 

It is apparent at a glance that there is 
question as to the strength and serviceabilit 
On the 


steel plate has produced a superior product 


finished products. contrary, fabri 


coupled with the ability to render the speed 


service, and frequently at a worth-whil 
cost 
> 
Unusual Applications 
In the current issue of /usio) wts, publis 
Stoody Company of Whittier, Calif., are mi 
number of interesting miscellaneous applications 


hard facing products. A lumber compat 


iron, hard surfaced, for hog anvil kni 
eravel concern doubles the life of gravel screet 
of a machine used for removing Bermud 


lawns are made to last three to five times 


ones; one concern saves some expensive 
ing a hint received from a contractor v uses 
to prevent wear of concrete gun pip. ber ‘ 


mining concern salvaged three complete set 


treads: an eastern concern 1s salvaging 


parts and finds that the reclaimed parts outlast 


at least ten to one at a cost less than that ot re 






shot Welding — 


N and Eight is not inherently stainless—its 





yaIMmiumM resistance to corrosion is obtained only 


tain heat treatment. Without going into an 

ssertation on the complicated metallurgical 

ts of this steel, it is sufficient to state that this heat 

ty nt causes the various constituents of the steel, 1. e 

kel. the chromium, the carbon, the iron, etc. to be 

solid solution thus producing for the most part 
geneous material, 


heat treatment necessary to produce this desirable 


onsists in cooling the steel from some 1900 
Ff. After such treatment the metal is non-mag 
ery ductile and capable of being drastically cold 
\s is 


ibove room temperature effects the properties 


well known, however, any subsequent 


steel and extreme care and an intimate knowledge 


metallurgical phenomena which take place are 


sary. Briefly, the reason for such care and knowl 
s because of the fact that subsequent heating causes 
mogeneous solid solution to be broken up with a 
mitant precipitation of nickel and chromium car 

The resulting heterogeneous metal is less resistant 
rrosion, less resistant to fatigue stresses and there 


dications that many of the other valuable charac 


ics of the metal are impaired. Such heating may 


usually does in most types of welding under 


2 ry conditions, but the time at elevated temperatures 


jual importance, and in “shot welding” we can 


the time at temperature very accurately 


conditions favor electric spot welding. I[n_ the 


lace the surfaces are clean and free of oxides : 
he electrical 


from 8 to 14 


t times 


resistance 1s 
f carbon steel. Both conditions make for lower cur 
lue, so that commercial welders must be regulated 
below normal in order to avoid burning rhe 
spot has heretofore been usually surrounded by 
lar ring of precipitated carbides, but these can 
sitively detected without the aid of a microscope 
hvdroflori 


Its extent 1s known 


sectionalizing and etching with acid 
Pe) ~ 


has been termed the corona 
cannot 


function of time and current: its existence 


enized by the eye. In fact, it is axiomatic that 
tell a good or a bad weld by inspection. Sur 


tion means absolutely nothing, for fusion rarely, 


is to the outside of the sheets. The visible marl] Oo 
than not, is due to arcing at the electrodes 
ry heat influence. However, all argument and 
0 the contrary, welds continue to be judged 
ue 
ition of these conditions has led the Edward 
Manufacturing Company of Philadel to 
spot welding machine, the outstanding f¢ “ES 
ire: absolute uniformity of current sup] St 
irrents in a very brief, controllable time element 
om a paper on “Stainke Stes ? j raft Cor 
E. J. W. Ragsdale, Research Engineer of Edwa I 
Co., Philadelphia, Pa., and read by Mr. Albert De 
Society of Mechanical Engineers at Buffalo on J 


are 


Forward Step in Resistance Welding 


and a recorder which supplies visible and audible record 


of performance. Results 


and the 


seem to justify differentiation, 


term shot welding has been coined, 


With the use of the shot welder. corona-free welds 


can be consistently made, which automatically opens up 


Without 


always 


stainless steel. such, 


doubt 


a large structural field to 
that 


with uncontrolled 


there remains element of associated 


welding 


Shot Welding 


In shot or spot welding, the diameter of the fused slug 


should have some reasonable relation to the thickness of 


the sheets to be joined. No closed section ean economically 


suffer large welding flanges, for it is here that compres 


sion failure initiates. Shot welding encourages use of a 


narrow flange—much narrower than would obtain in 


a riveted connection—and, in consequence a spot not 


greater in diameter than three times the double thickness 
of material should be used. The flange, in turn, should 
be at least three spot diameters in width. 


It will be appreciated that a large corona etfect would 


reach the edge of the flange, where, experience shows, 
all fatigue failures start. A corona-free spot is essential, 
and such is obtained by short time of current dwell 


There is really no need for large areas of fusion, since 


good welds will show twice the shear of a rivet of like 


diameter and can be spaced fifty percent closer together 


Shear is not the only tests for welds; they must be 
tough—tough enough to permit rotation thru at least 
60°. Again, current and time relation will determine 


the character of the fused slug 


Pressure on electrode points is not significant except 


in two senses There must be sufficient pressure to in 


sure good point contact and 


sufficient pressure of elec 


trodes, or adiacent clamps, to bring the flanges closely 
together. Otherwise, the current diffuses over a cir 


cuitous path, and stainless being highly resistant, the 
amperage is reduced Phe weld recorder must be relied 
upon to signal such event since the surface effect may be 
normal 

In this respect, practice 1s at variance with that ot 
ordinary sheet steel where excessive pressure can result 


in no weld—yjust as can too littl 


Portability of Equipment 


Probably th Te uts essential of a shot-welde1 
designed for aircraft or other structural use is portability 
It is rarely practical to progress the work past the ap 
paratus iF ( B Chine long lines of cables 
attach to has I r tongs and these are dragged nto 
almost inacce | ( e machine can be rolled 
ibout the flo ed ( es to any desired position 
Sut, the current ss in cables and tongs is substantial 
ind ist be ( Fest welds made under 
each and evet ndition of use are alone determining 

Sic the urrent and dwell are established by the 

ichine. the hoice in these matters 

e inspector usually mi: the settings for test welds 








Hk WE 


and then adyusts the recorder to the new value \n\ 
variance of conditions which may make for over or in 
ufficient current-time relation causes a bell to ring con 
tinuously until the machine is reset every weld mad 
or failed is recorded on a tape, the length of line being 
ti function of the ['R. t which | represents amperes; R 


resistance and t, time of dwell his is the total heating 
value of the electric energy supplied. It 1s interesting 
to note that the heat which actually goes into a single 
hot-weld in two pieces of .012% material is but .035 
BOP. This also explains how assemblies can be mad 
without that distortion so troublesome in gas weldn 
Design of Electrodes 

While normal practice is to use two electrodes (one 
directly Opposite the other, and both of similat shape ) 
unusual conditions often dactate welding by indirection 


()ne electrode may consist ot a pad clamped to a sheet 
while the other is conventionally pointed and held against 
the member to be welded to that sheet \vgain, both 
electrodes may be pointed and held against the member 
ome. distance apart, while a copper plate rests beneath 
the sheet Hlere. two welds are made simultaneously, the 
current passing from one point thru member and_ sheet 
into the copper plate, then along the copper plate until 
it comes opposite to the other point where it exists thru 


sheet and member his is made possible by virtue of the 


superior conductivity of the plate over that of the com 
bined sheet and member of. steel 

~~ 
Ideals in Structural 


Steel Shop Fabrication 

(The sixth in a series on “The Ideal Application”) 
By Paul B. Covey; 

HAVE | 


shop quizzing 


In 


“1dGeal 


wen up in the office of this imaginary, 


I 


and have found out some things 


the first place—no man ts allowed to do any weld 


Ing on any production basis until he has been carefully 
tested——tirst, to see if he knows how to manipulate his 
are readily and with assurance, 1f he knows what a good 


weld is and if his welds have a reasonably good appear 


ance, Second, to see just how strong his welds actually 


are and how unitormly they run—and third, during a 


short period of probation, to determine as accurately as 
possible some things regarding the man’s character. He 
must be conscientious, reliable and trustworthy—it must 
not be necessary to stand over him He must be tem 
perate—only a man with a steady eye, steady hand and 
steady nerves can be relied upon to deposit unitormls 
pertect welds 

Then, after the welder is actually put to work he is 
continually subjected to tests of various kinds Phere 
are the tests alwavs made atter a welder has been away 
from the shop for any length of time to see 1f “his hand 


lost 


tests, apt 


has its cunning” Chen, there are the spasmodic 
to at at uncertain 
] 


in order to see 1f his work 1s uniform in eh: 


occur any time very inter 


vals iractel 


Some testS are tor appearance only some for strength 


all conducted in good 
thy 


1¢ 


But whatever the tests are they are 


spirit and the welder is made fully acquainted with 


results found 


Well, here we right 


are in the outer yard once more 


Consulting Welding Engineer, Manchester, N. H 
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Both methods find application 


The 
and 


rugated member to a flat sheet suc! 
The 


and the only care is that electrodes ar: 


or partitions sheet 


rests o1 


apart to insure sufficient resistance in thi 


\ny of the many forms of indirect wi 


to be more uncertain than in conven 
care and control must be exercised 
tion. ven then, good design will obviat 
where the structure is important 

Welding thru several thicknesses DOS 
quently done; do the 


hor preces 


yauge, 


he diameter of the spot is detert j 
rent and time rather than by the size 
Naturally, however, the spot cannot 
the point. 

So tar, Elkonite has proven to be th 
tip material. .\ small piece is br 
electrode the smaller, the better, 
per tungsten alloy and has much r 
ductivity. If tips are once well dress¢ : 
much longer. The arcing due to . 


them quicker than wear or defor 

exists with relation to the shape of 
or ball peened, with little convin 
rapid welding is done on automati 


trodes should be water cooled 


where we found the material laid 


but now we find this same material is 


prior to being shipped. 
What ? 


material to be field-welded ? 


You thought it wasn't 

W] 
the new paint just put on the marl 
one of the reasons why this restricti 
is that no data has been availabl 
controlling the welding industry that weld 
painted surfaces are equally strong 


\lso another gre 
the fumes of the burning paint are unhx 


clean or oiled surfaces. 


felt unwise to subject the welding operat 
fumes. 
But I understand that this new paint 


composition that it does not give 
when burned and that the vapors given 
shield around the are producing welds 
more ductile than possible without. the 
paint. So you can readily understat 

is being painted before leaving the shop, parti 


it iS much easier to do it here than in the 


I must not forget another thing the 
office—they said that of all the materi 
through their shop there were not more tl! 


dozen ditferent types of details. It seer 

has been simplified to the nth d 
This 

| 


saving in the drafting room, in the templet 


most completely. means, of cours 


the assembly work, for the fewer the number 


ent types there are and the simpler 
time is required in studying and working 
for er 


Ic] 
ty 


and the less chances there 
Next month 


ing Steel Structures.” 


are 


“Some General 












The Design, Layout 


and Construction 






of 


All Welded 


Gasoline 


Truck Tanks By B. M. Shimkinj 











Classification of Tanks and Allowable Weight of Vehicles tract graphically the small axis from the large one; divide 





| } ? 
a : " > re d into thr gual p; S ‘ 0 Ww if the 
‘KS can be classified, as to capacity, as follows the remainder into three equal : ts, La) . ps — 
obtained parts on each side of the center of the horizontal 
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Small-size tanks, up to 500 
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the same cente1 Now use thes four points as the centers 





size tanks, 1,000 to 3,000 evallons 
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and middle-size tanks are common used trom which 1 up a a cab 

stribution of gasoline between short distanec The capacity of the small and middle-size tanks with 
vaso n short distances 
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he city limits. The large-size tanks are used — limited lengths can be increased by using the square shape 

stance delivery of gasoline and are much more with rounded corners his shape cannot be recommended 
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for this purpose than either the small or the 
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to the present vehicle acts, the 3,000 gallon | 





truck or trailer is practically the limit for high 
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Che California Vehicle Act of 1929 permits 






22,000 pounds on vehicles having two transverse 


four wheels, and 34.000 pounds on. vehicles 







ree or more axles, no two of which are in the 





nsverse plane, and six or more wheels Ihe 
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t upon any one axle may be 18,000 pounds 










Cross Section of Tank 









experience have shown the oval tank as the 






ctical and the best looking The oval has the 
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ter of gravity compared with other types, and 
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leasant in appearance 





ere are more than nine graphical methods of build ale iain Op 
ellipse (oval), which can be found in any engi \ 
Fig. 1 Layout of Ellipse by Four Centers Method. 
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Wnerou experiment Ww ¢ rOunC tl t ( for large-size tanks howeve hecause of the Very poor 
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nt method of buil ling an ellipse tor the tank 1 distribution of stresses created by the hydrostatic pres 
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of four center his method gives a good sure and by the spk ut of the gasoline in the 
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Nap and allow the utilization tT any lange tank while on th highw 





using an attachment to the flange machine, which 












it the use of the centers of the oval for flangine Material and Gauge 
\ll other methods, where the radiu if the (Open heart] teel or blue annealed steel 1s now usually 
ntinuously changes, requires a special flanging  ysed for truck tanks Depending upon the size of the 
each separate oval. The building of such forms tank, the following thicknesses are used 
$10 to $12, and thus increases the price of Capacit Minimum thickness of metal 
Upto 500 gallon No. 14 gauge 
ur-centers ellipse can be built as follows: Lay Up to 1,000 gallons Vo. 12 gauge 
horizontal line the large axis of the ellipse (a-b Up to 2,000 gallor No. 10 gauge 
, and in the middle of this axis, on a perpendicular Up to 5,000 gallons No. 3/16 gauge 
out a small axis of the ellipse (c-d) Phen sub Phe heads sually flanged, are made heavier on one 
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Aluminum, which requires a greater thickness of mate- 
rial than steel, has come into use during the last few 
years. The metal, being about half as heavy as steel, 
allows the building of truck tanks which are lighter than 
steel ones, and permits the loading of 15 to 25 per cent 
more gasoline on the truck. 


Construction of Truck Tanks 


All truck tanks may be divided into two general types: 








the Single Compartment and the Multi-compartment 
tanks, 
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Fig. 2. Three Methods of Layout of Truck Tanks. (1) Single 
Compartment, (2) Multi-Compartment, (3) Independent 


Compartments. 


The general principles of construction for both types 
of tanks are the same. 

Shell and head seams can be welded, riveted-welded, 
brazed or riveted-brazed, or riveted-caulked. Lately gaso- 
line tanks most commonly have welded or riveted-welded 
seams, for these types give the most satisfactory results, 
as they produce a gas-tight, one-piece truck-tank of good 
appearance ; the production is cheap. Among the gaso- 
line distributors, the all-welded truck tank is recognized 
as one of the best, and this is practically the only type 
now found on the market. 

There are three methods of tank lay-out: The first, 
when the shell of the tank is built up from oval rings 
welded together by means of circumferential and longi- 
tudinal seams (Fig. 2-1). 

The second, when there are no circumferential seams 
on the tank (except heads) and the three or more sheets 
are welded together on longitudinal seams only (Fig. 2-2). 

The third, when several independent oval compartments 
are bolted together by means of clip angles, and the spaces 
between the compartments are covered by bands (Fig. 
2-3). 

In the second method the purchaser sometimes specifies 
that the bottom sheet be thicker than the side and top 
sheets. Such a specification is incorrect, because during 
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the process of welding, one surface of sheets 
flash and by the difference in thicknesses crea 
centric joint, which results in additional 
stresses. 

Butt-welded seams are used for small and 
tanks, and lap-riveted-welded seams in large-s 
for the last method permits an easy fit to the bh 
tank during the assembling and forms additi 
bands which are very important in the large-six 
All shell seams are welded inside and outside. 


sible to use the butt-welded joint in the large-size ; ; 
also, but in that case it is necessary to use a sp 
forced joint, as shown on Figure 3. 


The use of one continuous flat band for reinfor 
as shown on Figure 4, is not recommended. .\ ¢ 
“pocket” may appear under such a _ reinforcement 
during repair, even after steaming the tank, an exp! 
under the torch may occur. This has been known t 
pen in several cases. 
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Fig. 3. Reinforced Butt Welded Seams for Large Size Tanks 

Fig. 4. Unrecommended Method of Reinforcing of Welded Seam 

Fig. 5. Baffle Construction for Small and Medium Size Tank 
Fig. 6. Layout of Fender Clearance on Truck Tank 


Cross and longitudinal partitions (baffles) separat’ 
4 to 5 feet all large compartments, which should lx sul 
divided in order to prevent dangerous splashing about | 
the gasoline in the tank. The size and the type o! ! 
baffle depends upon the size of the tank. 

For the small-size tank, the baffle may be built , 
the same metal as the shell, flanged on the sides 4! 
welded to the shell of the tank. The longitudinal battles 
are usually 6 to 9 inches lower than the cross battles 
cause of the clearance for the manhole. They are @ls 
flanged on the ends and welded to the cross baffles (s¢ 
Fig. 5). 

For the middle-size tank it is better to use « lig” 
angle, solidly welded to the shell and the battle 
same thickness as the heads which are riveted or wei 
to the outstanding leg of the angle (see Fig. 7) 
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—SECTION. 


Fig. 7 (Above) 
tudinal 


Fig. 8 (Below) 2250-Gallon Two-Compartment Tank with Bucket Box. 








1300-Gallon Three-Compartment Tank with Running Boards and Cat 
Beams. 














} P > 
; , Aa ore. 
Da ’ 4 oo 00g 
i ‘ Ons Yibtoe \ 
by Z 7 . ’ 
Front 0) bucket cornu tek dy * ” ) 
0 be fmcsaed wate VOSe plate pay 
ached wwlace a4 sromm by 
sroged wx REAR ELEVATION 
= = enn 
1 | 
aad Oren befem oJ] 
’ 
ty | 
? } 
t | 


54 


Walks and Meter. Mounted on Longi- 


Mounted with Cross Beams 
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The batfle angle stiffens the shell and makes a more Meter and. strainers: Now tanks ( 
rigid tank. It is not recommended to bolt the baffles to equipped with a gasoline-meter and _ straine 
the angle, for the bolts become loose after a short time several types of strainers and meters on th 
under vibration, thus being a source of great trouble since the most important thing for the tank design: 
they can fall into the piping, the meter or the pumps tinguish the meters which require a cert 


lor the large-size tank it ts important to build up a the meters which can work without the 
triangle system of baffle stiffeners, so that the baffles pressure). 


themselves will be more rigid. But some designers use The first type of meter needs a very « 
elastic longitudinal baffles with two or three corrugations location on the running board, which will }y 
in a battle as shown in Figure 8. Such a construction distance from the level of the street and suff 
transfers all splashing stresses to the heads. A very rigid the bottom of the tank for the “hea 
triangle system of stiffness for cross and longitudinal inches). (See Fig. 7.) The second typ 
baffles in a large tank can be recommended; it is illus be placed on the level with the bottom of th 
trated in Figure 9 makes the layout of the mounting of the tanl 
Phe heads and balckheads, as mentioned above are to be The gas meter is commonly located 
one gauge heavier than the shell. Balckheads may be board in front (see Figure 10) or in b 
single or double. When there is a gasoline of a different wheel. The latter location can not be recor 
kind in each compartment, double balckheads must be cause it is easily hit against the curb on sI 
used. Usually an air space of 34 to 1 inch between com in other accidents. The location of the met 
partments prevents an intermixing of gasoline in case of the rear wheels requires a horizont 
of a damage or a leak \ small hole at the bottom of | tank on the truck and a certain slope 
such an air space helps to control leaking in the com as to secure complete discharge from the « . 


partments This seems the most convenient and safest 


Kkach compartment of the tank should be tested after meter. 


welding and proved tight at a minimum air pressure of 


5 pounds Piping and Mounting of Tank \ 
Purchasers at present like to have the 
Openings in Tank 


mounted as low as possible. This desir 
Vanhole: There are two tvpes of manholes for gasoline tanks is not only a fashionable demand 
tanks, namely, the screwed and the bolted manholes. The 9 and competitive question because the tru 
screwed type of manhole is usually 14 inches in diameter, lower center of gravity can maintain a highe: 
employing four threads to the inch, as shown in Figure 7 more stability on the highway than the | 


When a large manhole is required, the bolted type, with — truck. 
gas-proot gasket is used (see Figs. 8 and 9). Very often Only by a very careful study and prelimi 
a large manhole requires a proportional relation between out with all clearances to the nearest 
the body of the tank and the manhole itself obtained from the auto-designer, can thet 
he common rise of the manhole is three inches, very — good piping layout for a low-mounted 
l,] + »} . . . ‘ . . 10 *"— yf rr . - P ‘ 
seldom six or twelve inches, above the highest point of The mounting of a tank on longitudi 
the tank. Very large and especially single compartment beams produces a considerable saving in el 
tanks require for the expansion ot gasoline a dome of a compared with the mounting on cross-b 
capacity equal to three percent of the total capacity of _ . : ~ 4 
The mounting beams are cut off f1 
the tank. The gasoline expansion in small and middle 


size tanks will be taken up by the raised manhole, and 


beams or the full tee section, and are « 
: : on both sides to the shell of the tank Cher 
according to the requirements of the National Fire Pro . s : ‘ 
of several pairs of bearing plates, some ot w 
tection Association, no tank or tank compartment shall be : : ‘$2 
Ned 4] solidly welded to the web of the beam 
filled in excess of 33'’4 percent of the capacity . ; _ 
: sees | * : frame of the truck. Between these bearing 


Fillers and vents: Filler openings are usually located 2 , ' 
: pads, 34 of an inch in thickness, are pu 
in the manhole and are not less than 4 inches in diameter, ; ; 4. ot 
: a ring on rough roads. This method o 
but are commonly 6 inches in diametet These openings ; 7 
, seen very clearly on Fig. 11. 
are standard pipe-threaded and have screwed caps with “! 
” ; ; —. Regular machine bolts or U bolts (see Fig. 9 
a minimum »° vacuum and pressure operating-vent It 


bolts with fish plates underneath the fram 


is required by the National Fire Protection Association : z : 
to bolt the tank to the frame of the truck. By) 


that “in addition thereto, venting facilities of such size 


the bol uch a tank can be easily removed 
and capacity as will safely relieve such internal pressure : bolts | su Re, . ee 
| ae Meee * a truck. Experience has proven the strengt 
as may be created by exposure fires. here are many 7 
gE ¢ ructl an las never shown 
patented caps on the market which are built according to mounting construction, and has m 
th bove requirement age or leaking along the lines of the beam w 
e above Cr ire : S § 
ther places. 
l’alves, faucets, emergency valves: Each compartment ” I 


is equipped with a valve and faucet. All valves and Large-size tanks require additional cross 
faucets have threaded ends to permit a gas-tight connec several brackets, which involves a large area 
tion with the piping and the hose extending to the fill-pipe shell in the distribution of stresses. | hese 

To prevent the spilling of gasoline on the street in case Figure 9) must not be welded to the sh en 
of accident or fire, it is necessary to install an emergency Means of an additional plate of the same thickn 
valve inside the shell of each tank compartment, which is Shell, and 2% to 3 inches wide 
automatically kept closed, except during delivery opera In case the tank, because of the construct! 


tions truck and because of the large size of discl 
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sunted close to the truck frame, a very high Side Can-Racks 


uired, sometimes 12 to 15 inches high with The drop panel tyy ‘f can-racks 1s the most common 


6 inches wide and weighing 40 to 60 pound Che usual section of thi an rack is 12 inches wide and 


oot. There is no reason for placing on the 9 jnches deep, and nds along the full length of the 
a heavy additional load, which considerab! tank. The hinged panels with spring latches are very 
he delivery capacity of the truck-tank an convenient and the front surface is used for advertising 
ermanent extra expense for gasoline to cart purposes The construction of the can racks should be 
load. In such cases it 1s better to use half o light and consists of steel sheets of No. 20 gauge rem 
beam raised up to the needed height by mean forced with hardwood strips to prevent sparking and the 
plates, continuously welded around to the web — scratching of the ta by the cans. Details concerning 
and to the bearing plates. The thickness of — the can-racks can b n in Fig. 12 


et plates iS to be 44-inch more than that Ol 


+ 


ness of the structural beam. Details con Running Board 


ting are given in Figure 9 Phe running board is constructed from lght channels 


Rae at | 
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3000-Gallon Single-Compartment Tank with Running Board Boxes and Meter Mounted on Longitudinal Beams. 


next point, which 1s necessary to keep in min bent 1n shape of brackets inforced by flats on bent lines 


the lay-out of the low-mounted truck-tank, is the and welded to uck frame, as shown in Figures 7 


clearance. This clearance (between the top ot and 9 


nder and the ure depends upon the “ \ No. 12 plate, rimmed with a light 
nd the quality of ha, let al and va 1. TOTS angle on th . is used as a cover for the running 
or an empty tank | ome-nickel pipe, used fot 
observe that someti arance to the outfit. 
governed the distance between en 
tank body and the top of the tire, and l l ; 1 avin vy regulated by the 
of the fender plavs a secondary rol But at tl os egg ar me selene of the truck-tank, 
me the size and height of the longitudinal suy — pacgpes _ a he ucles allowed by the 
beam depends upon this n ' 6 sacmes 

the common springs t ecial “heavy luty”’ Rs Dig sigs nt on ning board, closed boxes 
this fender clearance can be cut to 6 to 11 incl with double Ge-swingn oors can be constructed 
¢ allowable loading capacity Such boxes § impr n of a very luxurious truck 
or when the delivery tank 


ng oils is necessary, can 1 - 2 x board Barrel Boxes 
uling Or barrel racks can * attached to the tanl Ol I nounth Ol rrels, spe ial racks on the sides 


ick f the tank are required. (One of these racks 1s shown 1n 
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hig. 12. The floor and the sides of the rack should be 
covered with No. 20-24 gauge sheets to protect the barrels 
from dirt Two chains with quick-operating latches 
should be provided to hold the barrels in position. 

This type of rack may be used on trucks where the dis 
tance between the cab and rear wheels is large enough 


to place the barrel in a horizontal position. 


Rear Bucket Box 


The sides of the bucket box are welded to the shell of 
the last compartment and, after grinding the welded seam 








Figure 10 (Above) 


Two-compartment, all-welded tank with screwed manhole, 
showing railing on running boards, meter, cat-walk and channe 
lift-up bumper 


Figure 12 (Below) 
Fig. 10, with open 


construction 
can be 


Same tank as on 
on can-rack The 
box and racks 


doors and drop 
and wood lining of the 
clearly 


panel 
bucket 
ean- 


seen 
outside, forms one continuous line with the shell of the 
tank. The depth of the bucket box varies from 14 to 24 
inches and the width is equal to the width of the tank. 
Double side-swinging doors are recommended for tanks 
of all sizes (Fig. 12) and especially on small tanks. The 
single top-hinged door has the advantage of protecting 
the delivery man from rain and snow during the delivery 
operation, but cannot be used on small or low-mounted 
tanks, because it does not give sufficient head clearance. 
All-welded steel doors, built from No. 14 to 16 gauge 
and frames are lighter than wooden 

The lining of hard-wood strips inside the box 


cover bar-channel 
doors. 
prevents sparking and is shown in Fig. 12. 

In a single-top hinged door a special hinged bar-support 
is used when open, to protect the driver from the possible 
banging of the door during deliveries. 
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Cat Walk 
\ cat-walk is often used for decorative purposes 
is usually built up from the checkered plate, 
angle is attached to the bent-plate brackets o1 
of the tank, a little lower than a horizontal 
oval (Figures 10 and 13). 


Hose Carrier 
Kach truck-tank should have a hose carrie} 


both sides of the tank. An oval shape of tl 


mits the attachment of this tubing 


usually 








Figure 11 (Above) 

Four compartment, all-welded tank with bolted mant 
The method of mounting on longitudinal beams and 
on brackets can be seen clearly 

Figure 13 (Below) 
Rear elevat.on of tank showing how a wide bumpet! 


used for advertising purposes. 
diameter—along the longitudinal support beam 
extension in the bucket box, as shown in Figur 
with the door on the ends, as shown in [igure 


Mud-Splash Plates 

After the mounting of the tank on the truck, it 
ommended to close all spaces between the tank 
chassis down to the running board with mud-splas 
of No. 20 or No. 24 gauge. These mud-splas 
not only really keep the truck clean on rainy da 
give a finished appearance to the outfit. Some 
mud-splash plates can be seen in Figure 10. 

Bumpers 

Each truck should be provided with a reat 
to protect the draw-off valves or faucets in casé 
lision. It is necessary that this bumper be of th 








have sufficient room to fill cans during the 





erations. A channel section is the most con 
d strongest form for the rear bumper. Thx 
of bumpers is usually used for advertisement 


Drag Chain 
ent any static charges, which may be generated 
ashing of gasoline or other causes, each tank 
equipped with a drag chain long enough to 
ground at all times. It is very reasonable to 
hain with a round bar, which can not catch 
tacle on the wav and thus save the chain from 


above described construction ot truck tanks. all 


+> 
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members, such as the tank, chassis, axles and springs 
are connected and the drag-chain can be bolted to any 


point of the frame 


Sand Blasting and Painting 


Che outside surface of the truck-tank is usually painted 


with ors and decorated by different emblems 


tractive ¢ 


ot an yen distributors 
blasted, in 


and foreign matter which would 


For such painting the entire tank is sand 


order to remove all scale 


atfect the durability of the paint. Usually the tank is 


sand blasted inside and outside in the shop and painted 


with one coat of primer on the outside only. The finished 


painting of the truck tank is done by painting specialists 


Efficiency of Combined Riveted 


and Welded Connections 


By Sterling Johnson; 


ia connection with the design of a short plate girder in 


which it was difficult to develop the flange angles quick- 
enough with rivets, it was proposed also to weld along 


Ou 
MUS 


toes of the angles. The question then arose as to 
vhether the welds and the rivets would act in unison, and 
what extent their respective shear-carrying values would 


While 


nt in reinforcing old riveted structures, no test dat 


idditive. weld metal has been used to some ex- 


a show- 


_ Combined Firvet and, Weld Tests. 
—N wae 


> LE ae oe 
cf Stee eh 


~in | [2)282)2 
4 








atx |\%" Rivets 
+ \prill7§e Ope 


















e 
} 44 oie tet 
Ye , or = a T —' \Welds=Fe. xl 
a _— ae | Finished 
+ = 
LF 1g. /_ | 
Rit Aa= Aivets On/y - Shéor areq = 4203°" 
WLi+WL2= Welds a“ - «4 " =/. 547" 
Ci+ Ce = Combined Fiv.rweld “ = 2.750" 
Fe Fai/e 
re ove anne 
JF= 540009 F=S4 00 Hae 
4 Fesheoc” a" ay. #52200 
> £0 —t + $f 249580F2" t 0" 
7 | F= #7600 wa" 
> Ondicetes removal of h g00 
4 Strain Gaug nn | 
4 / —, ~ 
ggo | 2 al ¢ 2.) |__| ae 
" ie! 7 | ~ n * al bo > 
N iy f «J \ | | ~ O¢ re . 
5 Ni ) 
E i @/) | 3 St 2 UPD |s 
y u iA ! A | ? % f f ® 
tag id — oa’ w— f+ f-— 41 
u f ij | ' | q & a ? 
| Ths : + f ; ¢ 
! ‘ i ' 
N . ss ih ‘ | ' e * ? * 
S20 S iif! ' I , ? ‘ 
ee oe +4) T + 2 $;—4 VU 
x 4 j Se i ‘ T me Pf 3 
Ni rS ou i]! | ' s } ° 
" ‘ ine? I | = 4 
eof SBE TT | Bs FT cs 
~ | =, ! { ——4 
SN ; + ’ gS 
Rah ti 7 : r [| s 
w ' o Ee, ' ’, ? | Pr 
Sof gsi: 7 tig 
~ ! ' | 
+e Hey 44 +4 - 4 ta o- 
° o ° 
“4 es 9 % s 6 fe Re Se lw 
L/ongation in thousandth s of an inch (7 /0” & 


Fem. %. 


rer, McClintic-Marshall Corp., Bethlehem, Pa 





ing the a combination was known to b 
available. 

Test Pr 
limited by the capacity of 
about double the breaking strength of a 7%” 


ethciency of suci 
gram—The tests to develop this question were 
the testing machine available, to 
rivet in double 
shear. The were 
in the 
the test pieces are given 


therefore so designed as to 
connections at such a value. The details 
Figures 1 and 2 and represent 


S] ecimens 
break 


respectively : 
_Combined Aivet ond we/d Tes?s. 
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4 tere —} | | 


| petesst Same 
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fer Jocation o 
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2) Ki and R2, One rivet only in double sheat argument is supported by the fact that th 
(2) WII and WI.2, Side fillet welds only welds shown in Figure 2 is more favot 
2) Cl and C2, Combination of one rivet in double the rivets of bending than 1s the lo« 
war, plus side fillet welds shown in Figure 1 (see the stress-stt 
1) WHI, WeE2, WLS, Lend fiilet weld only junction with this statement. ) 
3) C35, Ch C5, Combination of one rivet in double These “combination” specimens all fail 
hear, plus end fillet weld progressive manner: the weld failed first 
Phe amount of welding was estimated to have about the throat): this was followed by a suddet 
ame breaking strength, when used alone. as one rivet: beam” and the final failure of one of the rivet 
based on “heavy-coated” electrodes as used. The welds Conclusions—W hile this series of tests 
were machined to the dimensions shown on the sketches limited to permit of any detailed conclusi 
lest Results The “efficiency” of a combination joint less furnishes a valuable lead for further stud 
taken to be the average breaking strength of that type The high efficiency developed by these “cor 
vided by the sum of the average breaking strengths for specimens, especially as to the support giver 


rivets alone and tor the corresponding weld alone his In preventing “rivet settlement’’ is of speci 


ethorency works out as 90% for the combination of rivet It seems reasonable to assume that welded r¢ 
and side weld, and 81.59% for the combination of rivet and — can be used to advantage 1n repairing old rivet 
end weld provided a liberal factor of safety is allowed 
Phe stress-strain diagrams for the 12 test specimens at cases the “rivet settlement”? may be assumed t 
hown on Figures 1 and 2, and the breaking loads are fixed so that the new welded reinforcement 
hown thereor pected to “take hold” effectively. T 
[he stress-strain diagrams for the specimens with rivets There is a question, however, as to how eft 
only (RI and R2) are in marked contrast with the rest of strength of a large group of newly driver 
the diagrams his stress strain phenomenon Is common augmented by the addition of weld met 
in rivet tests and is generally spoken of as “rivet slip.” In that the bending of the rivets is largely res 
reality “rivet slip” is a combination of many complex fac ‘rivet settlement” 1s correct, it may be that 1 \ 
tors. While true “slip” may occur if the rivet does not fill of these small test specimens is not necessaril 
the hole, an examination of. test specimens made after of what may be expected of a combi 
failure will disclose the fact that there are other more im with a large group of rivets. 
portant tactors involved: such as While these small test specimens suggest 
1. Bending of the rivet of “combined riveted and welded conn 
2. Spreading of the splice bars, thus adding to the bend design, they also indicate the necessity 
aia of the vivel larger joints betore drawing final conclus 
| Elongation of rivet holes in both the main and splice > 
mars 
!. Compression of the rivet in line with the shearing Dr. Adolf Krebs 
Lore 11 \dolf Krebs, well-known consult 


». \ progressive shearing action across the body of the manufacturer, died suddenly at his 


\venue, Jamaica Plain, on Wednesda 


‘ . ly 2 . 1 1 
6. True “rivet slip was born on Dec. 19, 1864, at Wiesbaden, ¢ 


+. Friction son of Dr. George Krebs, an eminent | 


“Rivet settlement” is here suggested as a more appro who was a physicist and scientific aut! 
priate term than “rivet slip.” His education was completed at the | 

lhe stress-strain diagrams for the specimens with welds — lin. where he obtained the degree of Ph.D 
only (WLI, WE, WEL, We, WTS) are remarkably Charlottenburg Polytechnic Institut: 
unitorm. Phe stra, as measured over a 10” gauge leneth — electrical engineering 
1S small This 1s to b expected because ot the relatively He first came to the United states 
large volume of bar matertal as compared with that of the Siemens representative at the World's | 
weld metal hese specimens all failed through the throat He finally settled in this country in 1908 
of the weld business here ever since, especially 

Che stress-strain di ivrams tot the specimens ¢ mbiming welding industry, in Boston He wv 
both rivets and welds (C1, C2, C3, C4, C5) are of special industry and was prominently know1 
interest because they constitute the only answer we have, States and in Europe, as an inventor, e1 
thus far, to the question of combined efficiency itv in the oxvacetvlene industry. \s 

Phe noticeable feature of these tests is the apparent sup manutacturer, he was responsible for 
port given by the welds to the rivets in preventing “rivet developments, notably in oxyacetylene 
settlement.” The influence of this “settlement” is seen to ind he was active in this work unt is 

limited extent in the stress-strain diagrams of C1 and treasurer of the General Welding & | 
C2: but for C3, C4 CS, this influence ts apparently a negh of Boston 
vible factor Che explanation ts a matter of conjecture Dr. Krebs was the author of *Modet a 
but it is possible that for rivet tests in general, the greatest. and Turbine Ships,” published in G 
factor responsible for “rivet settlement” may be the bend in Brussels in 1904 (3rd edition in 1908 
ing of the rivet: and that for these “combined rivet and ting with ¢ xvgen,” published in Boston in 19 
weld” tests, the welds not only prevented the bars from Dr. Krebs, until his death, was a met 
spreading but also (through the action of a transverse cou tive Committee of the Boston Sectior 


ple) carried the greater part of the bending moment. This Welding Society 





British 


Structural 


Building Regulations and Investigations 


One ot the most important developments in welded 


structural steelwork in recent vears is the movement of 
the part of 
trol. Under 
methods n 


lraft regulations for its con 
s otf building regulations, no 


ire not definitely sanctioned 
with ions and provisions for inspec 


il first step is to get welding 


he rch engineers are submitting 


} 


e nize l urally itl sateguards for its proper use 
Welding committ have been formed in many parts of 
the World and thet searcl 


re exacting scrutiny in many 


ade of riveted construction 
] 


in th ast It mav he ntured that more 1s now known 
rac 1ce , Ie NaVIOUT ¢ Ided joints than the behaviour of 


By James Caldwell, M. Inst. C. 


h welding engineet 
vy coated electrode, 

metallurgically sound 

s should not depend entirely 

possible on the 

fuSsSION 

pie CoOVverimeg 

form an active 

he parent plate Ss 

he weld metal whilst molten 
therefore prevent Oxide 
ing in the metal and (3 


~ 


ereby not he trapped 17 


l l 


Design 
rtain that success 


1 


] +] 
largely on tT 


essentially 

wire welded 
reneral 
sections, 


mm riveted 


tructures on a monolithic 
welded joints, even 
r characteristic 


practice, 
has beet 
degree both in 


| 


In other words 


riveted nts 1 ha been cases of the failure of 
‘Oi vhich ha issed the scrutiny of boiler 


MsuUurance 


riveted 


wulic tests, traceable to the 


faulty manipul n ot hydrat 


ilic riveters. Hence it is 


Inaccur: joints can always be guat 
iblished methods. 


of the most important ta 


ject of “allowable stresses” 

lless to say most public bodies 

le of safety by specifying 

Ist this is quite justifiabl 

rne in mind that the speci 

of Safety is quite sufficient 

usly limit the welding of 
nic grounds 

Structural Steel Welding 

Bureau of Welding states 

ile strength they obtained on 

vas 2%.1 tons per sq. in. on 

ble working stress of 5.8 tons 

‘1 which they assume to be 


their normal steelwork 


of a “Factor of Safety” 
helow the yield point, to 

stresses, and for prac 
Provided 


1 
} 


up to control the ability 


workmanship 


mm and preparation of 
little reason to antici 
itv. and workmanship 
words 1t would appear 
the same 


‘| itself 


factor for 


tons per sq 11) 
In tension of x () 


) it is generally 


ecognized, al ha een proved by test, that owing to 
he unequal d ress induced in tension mem 


if 


ual breaking strength is re 


fective factor of safety 1s 


1 
+} 


e allowable working 


when compared wi 


tons per sq. in. (the 
hows a factor of saf 

as that for tensio1 

shearing strength of 
to the tensile strengt] 
issumed that the two are 


- 4 
ne mto full DiIAV 11 
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Ul the rivets are equally good fits in their holes. The depth or by adding new members such as 

20% reduction is meant to allow for possible departur or cross girders, etc 

from the condition it may sometimes by insufficient. Un — f Ri 
ombinatio iv Ide ruct 

der these circumstances a tactor tor welding equal to that sci ae ae ne Construc 

for the ste l, or at the most b.0) would appear to be ample Che question 1s sometimes raised as t how 

; ; and welding act in conjunction with eac] 

In published results of recent investigations it would CD ; ; 

other words “What is the strength of a riveted 


ippear that much lmportance 1s attached to the determina os eins ‘ 
joint ? x 





tion of the static strengths of welded joints. Such values 
It is quite possible for a riveted connectior 


] 


are of secondary importance except for use in design ' : 
- forced by welding and for the welding to bea: 


‘actors that deserve more attention are the resistance of . 
welded joints to dynamic stresses, corrosion, solidity and ©! the load and fracture before the riveting 
ductility in the weld metal and above all “Consistency  P!@) due to the peceente of “slip” in the rivet 
under practical conditions”. The future of welded steel- 4S¢ Of an existing bridge, however, it must 
work must depend to a very large extent on its consistency mind that the members are already bearing their 
under practical working conditions, in other words on its before the welding is applied and furthermor 
veliahifity. appear safe to assume that the initial slip in th 
The main factors controlling economic and consistent poate Ree already been taken bs Bape oP the 

variation in the stresses transmitted and the natur 
tion of the structure. It has been found that the 
of a combined welded and riveted joint may lh 
as the ultimate strength of the welding plus the 


strength of the riveting. 


welded production include intelligent design, sound organ 
ization and welding procedure, thoroughly trained opera 
tors and inspectors and the employment of correct weld 
Ing equipment and electrodes. 


These factors would appear to present much more ‘ 
mar sar ; ; tial In strengthening lattice girder joints it is nec 
fruitful fields for investigation and subsequent control ' 


ensure that the additional stresses carried by thx 


than the physical properties of various types of welds . “oP 
~~ I , yp are transmitted across the joint to the membe: 

which are meaningless unless they forecast with a reason . , ; 
: - side, that is to say, clear of sections that are we \ 

able degree of accuracy the results that one may expect to ae ; ; 
by the existing rivet holes and this may entai 

obtain in practice tare 
of extra gusset plates. 


Strengthening of Steel Structures by Welding o~ 
The application of electric welding to the strengthening When An Order Is An Order 


of steel structures has offered a valuable solution to Rail + o , ; , 
; ji The general master mechanic of a larg: 
way and Municipal Engineers faced with the problem of ee are 
j av Cees recently addressed a group of Satety men 
coping with increased traffic loads and depreciation due to > . 
emphatically the necessity of explicitness 
corrosion. Well over 100 bridges have been strengthened : Sats : : ; 
tig ' ders, emphasizing the necessity for incorporatit 
by welding on Australian Railways and quite a consid : ae ; 
: ‘ . : : ‘ in the body of the order. 
erable amount of important work has been carried out in \ 1 ae I hel 
; : . : . sample order 1s quotes CLOW ° 
Great Britain. Similar operations are either in progress 


or contemplated in India, South Africa and certain oft Please repair top 60 toot of stack at N 
the Crown Colonies Blast Furnaces by welding '4”x8” sheet 
; alii . every 4 feet and covering same with > 
The main advantages claimed for the application of ; 

steel stack as per details arranged at confer 


electric welding to the strengthening of bridges are at oe ; 
- Messrs. N. G. and C. Space betweet 


briefly old shell and between old shell and new shell to 
1. In some cases the only alternative to strengthening with fire clay srout as work proceeds. — Insid 
by welding ts complete renewal. new 14” plates and all '4x4 intercostal 
2. Cost is invariably much less than when other meth shop coat of RED. After erection, one les 
ods of reinforcement are employed. be burned off as well as couplings us¢ 


Finished stack to be given one coat of RIED PI 
and one coat of SMOKE STACK BLACKk. ¢ 
platforms to be removed. Safety basket to be 


3. Delays to traffic passing over the bridges are avoided 
or greatly reduced. 


|. In most cases underpinning or staging Is unneces sq ‘ 
: on ladder and this is to be proceeded wit 
sary and on principle the existing structure is not weak ' ere ear ; ‘ a? 
, a point of 165 feet of base of stack att 

ened or disturbed by the replacement of members and ; 
basket will be installed as new plates 


] 


rivets in the initial stages as is often the case with alterna 
point. Wooden standard two-rail hat 


tive methods , . reer 
) : ld; ; installed on each section of main scaffol 

The strengthening of structures by welding may be 

, It is understood that W. L. will be 


divided into three broad classes : : 
entire job and no man in any departmet 


‘he r Frorcemen f riveting or riveted joints in ; —— ; 
Che reintorcement 0 5 the stack without permission from hin Unde 


‘Idineg d riveting act conyjointly in carrving ; ' 
which the welding and 5 } 7 =. > ditions must men work on the stack el 


» stresses, as the strengthening of lattice girder con . 
the stresses, as in the 5 > . 5 directly trom the north and any mat 


nections or plate girder flange angle and web splice rivet 


stack. when ordered to do so by L.. will « ( 
Ing. mediately 1n case of wind shifting or fo 
< Che reinforcement of existing members by welding This work to be done on five-day basis 
on additional plates or sections cating Shop and six-day basis on field er 
3 The strengthening of eirders by increasing thet Vews Letter of the National Safety ( 
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( Figure (Upper Left) Photomicrograph of Crystalline Structure of 
Weld Made with Unshielded Arc. 

Figure 2. (Upper Right) Integration of weld metal and parent 
/ metal in zone of fusion of weld deposited in shielded arc. 
% Figure 3. Deposit of weld metal produced by an unshielded arc. 
ne Note the extent of slag inclusions which appear as dark spots in 
ne } the macrograph. 


Figure 4. A fine grained structure and absence of blow-holes and 
g inclusions show how effectively oxidation and nitration of 
weld metal has been eliminated by use of completely shielded arc. 


\Y study of why some welds are better than others 
ust concern itself with phenomena within the arc 
well known that only a stabilized welding current 

re of proper length manipulated by a trained 
tor will result in a tough, dense, ductile deposit of 
tensile strength; but, for many years, with the very 
welding equipment and the most skillful operators, 
vhest average tensile strengths were not far above 
It was not until the 


} pounds per square inch. inno 


methods which acted to control the chemical 


ithin the are and its surrounding atmosphere 


\\ 
welds of 75,000 pounds per square inch tensile 
eth and good ductility became pesstble. 
ne familiar with electric welding knows that poor 
S vy be caused by the presence of vas holes in the 
This weld metal consists for the most part 


sition from the electrode, but the photomicro 
e crystalline structure of the weld show that 
metal is mingled with the deposit, in many 
tegration being so great that no line of de 
s visible. Figures 1 and 2 show integration 
ne of fusion. The weld metal in Figure 2 
d bv a special processed electrode utilizing 


vn as the “Shielded Are” principle which will 
later. A macrograph of a weld is shown in 
his weld contains the undesirable gas holes 
usions. It is obvious that such a deposit will 
eene ] a1 -y late . 1] ] . 
S great plivsical quantes as a Weld Is 
ese gas holes which embrittle and weaken the 
icrograph of such a we Id is shown in Figure 4 
€ main causes of this porosity is th tra 
its molten state f ( eases. In ele 
The Lincoln Ele ( ( O} 





Why Some Welds 
Are Better 
Than Others 


By Wilmer E. Stine; 


tric arc welding the temperature of cold steel jumps from 
around 70 degrees F. to 6000 degrees F. 

The melting point of steel is somewhat less 
than 3000 degrees F 


in the ambient atmosphere are 


in a fraction of 
a second, 
\t such temperatures certain gases 
rapidly absorbed by the 
molten steel. 


In order to secure welds free from gas holes it is 


essential that the capacity of the steel for absorbing the 
of solidification shall be 
If not 


the great decrease in the capacity of the steel as it passes 


various gases at the 


temp rature 
much greater than the gases then held in solution. 
aust 


through solidification will « the steel to become satur 


ated and some of the gases will be given up, forming holes 


in the solid metal 

solution 
()n the other 
elements in the steel, such 


The capacity of steel holding gases in 


varies inversely with the carbon 


hand the 


content. 


presence ot cert 


as silicon, manganese, aluminum, etc., effect an increase 
in the capacity of the steel for holding some gases in 
solution These element ire often added to the steel 
at the furnace in order to deoxidize the metal and increase 


gases in solution 


the 


Due to the small area exposed 


capacity of the stee for holding 


to the air the danger of 


reaching the sa ff absorption is small, In 
arc welding, the higher temperatures and greater exposed 
surface tend t en the moment of saturation. 

lf during the welding, < of the elements, manganese, 
silicon, aluminum, ete., are oxidized, further reducing the 
capacity of the steel to hold gases in solution, the forma 
tion of gas holes er facilitated, Furthermors 
he eliminati carbon from the molten metal 1s in 
creas by the increased temperature ()xidation of this 
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carbon during solidification will probably cause gas holes 


ot carbon monoxide in the weld metal It 1s obvious 
then, that to imsure welds free from objectionable gas 
hole none of the so-called deoxidizing element be ox! 


dized and deoxidation take place only between the oxygen 
Phis deoxi 


just above the tem] rature of solidi 


and the carbon at the higher temperatures. 
dation should cease 


hncation 


| he 


phenomena at the yreat 


are making is this: Because of chemical 


heat ot 


pont We 


the arc, it is desirable to 











Weld Bent and Etched Shows Sound Deposit 


and High Ductility. 


Fig. 5 Specimen 


maintam a certain proportion between the carbon and the 


val deoxidizing elements in the steel. 


1OUS 
\ review of our experimental data shows that welds 


made under conditions of chemical equilibrium between 
the oxygen, carbon and the various deoxidizing elements 
result in welds practically free from gas holes. In com 


lely 


welding this chemical equilibrium can be ap 


mercial are 
proximated or brought about in various ways, as follows 


| Ihe 


to the arc ] 


addition of gaseous, fibrous or metallic mate 
will often result in approximately the d 


rial ( 
sired equilibrium 
2. The applieation of a chemical flux to the work to 
be welded wall often obviate the phenomena caused by 
improper chemical equilibrium. 
3 he 
knowledge ot 


the 


Lise ol special electrodes, prepared with 


the 
desired results 


metallurgical principles involved, wi 


tend to give 


| The specification of a steel manutactured with the 


deoxidizing elements in such proportion that equilibrium 

will be insured at a temperature slightly above the melt 

ny port with ord 
] 


nary carbon steel, this melting pomt is about 2800 de 


\s this discussion ts concerned only 


eTrees Is 

It is fairly obvious that in most cases oxygen must be 
excluded from the are in order to secure welds of high 
tensile strength and good ductility. In the electrony 


tornado process of automatic carbon are welding a fibrous 
autogenizer is burned in the are to produce carbon mon 
oxic The electronic tot 


nado process tocuses the stream of a carbon are on 


which excludes free oxygen 


thy 


line of fusion and welds a seam m ‘'y inch plate at 


rate of 60 feet per hour. The welds made have an ulti 


mate tensile strength of 75,000 Ibs. per square inch and 


high ductility 
\ specially prepared electrode 1s used in the sh 
welding Chis 


are process of manual 


NG 


electrode has a 
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heavy coating which burns in the 
the electrode melts, forming, in effect 


the arc, shielding it for most of its lengt] 
burning in the arc, give off 
which further protects the moltet 


Phe cooling metal 1s protected, after solid 
laver of slag which is the residue from the ( 


the coating, 


ing. This slag can easily be removed. Wy, 
in this shielded arc have a tensile strengt] 
80,000 Ibs. per square inch and ductilities 
to 30% in 2 inches. On bend tests tl 
trom 30 to 50%. A typical iest speci 


is shown in Figure 5. 
he formula for specifying steel, the 
tent of which will cause the desired equilibt 





Equilibrium Curves Prepared to Assist 
Metal of Desirable Welding Characte 


Fig. 6. 


is shown in Figure 6 These curves 


samples of many types of steel has 
tested It 


ing conditions that the values indicated 


has been demonstrated undet 


approximately correct. For example 


proper analysis for .25% carbon stee 
lower line and follow up vertical line to 
| 


4] 


ganese curves. The formula wil 
Carbon 2‘ 
Manganese v4 
Silicon O26 


\luminum 
seen that research in are wel 
the 
current, bevot1 


It will be 
the 
stabilized the welding 


bevond hands of electrical 


} 
how 
Kor 


are welding proce sses have been as 2 


welding technician who learned 


of chemistry and metallure, 


+ 


ments made upon them, but it 1s_ the 


quality in weld deposits which torwards 


a vear after the innovation of the shield 
pipe had 


d on e 40 


line been join 


3000 miles of 


(Continue 





he Job That 
ouldn’t Be Done 


The man who wanted to sell a new condenser for three thousand 
dollars thought the welder would have to cut out the side of the 
ship to get at the job. The welder fooled him by using live steam 
for preheating, and fixed the five-foot crack by bronze welding. He 


. 


got the job on a ‘cost-plus”’ basis. 


<= By P. R. Russell 


Be at I. visiting in Cleveland a few weeks avo | took If you can't fix it any other wav. we had better forget 
: Ik down to the water front with my old friend, about welding \nd another thing, those small tubes are 
ta ik at a job on a towing tug laying along the pier very close to the shell, so you couldn't get them hot or 
ei ud [| used to weld together vears ago.) Arriving they would be ruined Iti we have to remove this shell 
e tug, we entered the top part of the engine room from this boat we certainly will put in a new one. \ 
Et ow there were several men he floor of this representative from the condenser company Was just here, 
ae room was mostly made of grating so we could see and they can furnish a new shell within thirty days. A 
below and also hear quite distinctly what they new condenser would only cost around: $3,000.00, This 
£2 saving. The Captain and [engineer were standing condenser must hold 27 inches of vacuum or it would 
—— r by listening to the conversatiot be useless, so be careful in making your decision. And 
as peering down through the grating and listen another thing, we have had about a dozen welders here 
a | ] ] P 1 . P ae ] P has ‘ ~ -B ¢ . : . 
osely to what the men below were saying. He to look at this job already and none of them will con 
tm ed below, and there was the job \ condenser had — sider welding this shell, so judge accordingly.” 


e bre ik in the side and from where we were t really Well, they had the old boy almost convinced that it 


" disappointing from a welder’s view point. Pres was useless to try to weld the shell, but he started like 
; ttention was drawn to the conversatiot r the this, “Say, 11 u get a new condenser it would be neces 
vere standing around the condenser. sarv to cut the side out of this boat to get the old one 
nan was saving, “It is verv obvious that weld out and the new one 1 Wouldn't it?” 
f the question It would be impossible to Phe Captain agreed that this was true. 
shell without removing it from the tug, and to “Now regarding those small tubes. How far are they 
would be necessary to take an acetylene torch = from the shell 
he side out of this ship, remove the condenset Well, the heads were on the condenser, so we could 
some shop, pre-heat it, weld it and then what not see from there, but part of the broken shell was 
It would be necessary to assemble it, make a sprung out a little. We took a light and a piece of wit 
tter it was replaced you would have no assur and found that they were about three inches away 
would hold. Probably vou would get out in “That's all right.” Jim said. “That won't hurt them 
d it would let go, then where would u be? \ll right we \ veld it providing—" 
vou wouldn't want that | am sure u will “Providing what 2” the Captain said. 
sensible thing and put in a new condenset Phen “Providing our price is right. [| suppose 
ies will be over.” “But.” interrupted the Captain, “‘no one else would 
luring this convercation Jim was = squirming — give us a price 
is though the floor was hot Finally these men “Al right, Pll do it, cost plus, 1f vou will give me ali 
nd left the tug. Just then the Master Mechanic the steam | 
so we went down into the engine root he “What d u need ste 
showed us the job Phe condenser was about lo pr eplied iend 
liaameter and about 6 ft. long, and inside of it Just then the Master Mechanic spoke up, “I agree wit! 
eral hundred small copper tubes Phi rack this man | beheve it is possible to get that shell hat 
ximately 58 inches long and the shell was about enough wit steal What kind of rod do you intend 
inch thick using 7" 
rst thing the Captain said after showing us tl lim replied, “B 
“Now you can’t build a fire around this shell The Master Mechanic became quite enthusiast 
5s) 
y 
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believe that is the solution,” he said. And in the 
breath, “How soon can you start and how long will it 
take? When can we figure on using the boat?” 

Well, things began to move. 


Sallic 


Jim called the shop for 
two men, electric drill, a couple of 3¢ in. drills, electric 
grinder, and hammer and chisels. When they arrived, 
drilled at both ends of the crack, then 
drilled holes almost through the shell and just as close 


together as possible. 


they first holes 


\fter this they ground the small 








' 














Sketch 


Shows Nature of 5 


-Inch Crack in Condenser 


section remaming between the holes. Before starting to 
drill, a couple of screw jacks were placed on the parts 
The other end of th 
\nd 
way, this condenser was sitting close to this engine ; 
that it difficult. By 


this time evening had arrived, so Jim told the Captain to 


of the shell that had sprung out. 


jacks were placed against the vertical engine by 


thr 


in fact, so close made work very 


turn the exhaust steam into the condenser until about 4 


\. M. the next morning, and then turn on the live steam 
and we would be there ready to start about 7:30. 
Next morning the boys had gas, oxygen, bronze and 


flux, and welding equipment loaded into the truck ready 


to go \wav we went to the boat: arriving there we 
found everything ready The condenser was very hot, 
and boy what a place! You couldn't see your hand in 
front of you, that old tug was so tull of steam. It really 


was very difficult to breathe, but soon everything was 
ready, so Jim started the actual welding and it took about 
two hours. It was just about as difficult a place to weld 
as | ever saw, due to the vertical engine being so close 


to 


l the condenser. 

In the beginning we thought the steam in the room was 
terrible, but when you got that steam full of bronze fumes 
that bad. oft the 
couldn't stand it and had to get out hose that did stay 


soon began to complain of chills and by the time we wer: 


vou have something Some bovs 


Is 


Our cloth 
Phe thing that helped us the most 


through everybody was more or less affected. 
ing was soaking wet. 
was hot coffee, and that steward sure knew how to make 
It, the 
live steam was turned otf, and about two hours later the 
shell was filled with boiling hot water. 


\bout one hour after completing the welding, 


This vave us a 
first test and we only had two small pin holes. These 


they calked, and left the job for the day. 





G ENGINEER \ 


Jim said that the best way to cool the jol 
to just leave the water in it and in the mornin, 


thing would be cold, and sure enough, it wa 

also tight. I couldn't stay to see the vacuw 

Jim agreed to write and let me know the resy : 
just received his letter this week, and he sa if 
Captain was very much pleased, as the cond 


held 27 inches of vacuum. 
- > 


Why Some Welds Are 
Better Than Others 


(Continued from page 3S) 


1 


tensile strength averaging over 74,000 pounds 


inch. 


Ig 
The improved quality of welds mad 
advanced knowledge of phenomena within 
increased 
not only 


welding speeds 300 to 400 per cent 


greater strength but 
manufacturer. 


greater eco! 
Why are some welds better than others? I 

better welds are brought about by the applic 

welding processes based upon scientific study, 

and research. 

> 


Program Nearly Ready for Buffalo Meeting 


The advance report of the progress mac 
ing & Papers Committee of the American Weldi 
shows that they have been very successful 
for an unusually collection 
welding subjects for the Fall Meeting, whi 
held in Butfalo during the week of October 


ot paper 


fine 


quarters of the Society will be in the Statl 
the morning technical sessions will be held tl 
afternoon sessions will be held at the 174t! 
where the National Metal [Exposition will 
One technical session will cover several 
fabrication of heavy machine parts from. rolle 
cutting and welding. Another session will ce 
with non-ferrous metals, including Duralui 
allovs and lead. A third group of papers to be 
at the same session will consist of reports 
the important research work on the fundan 
welding which is being carried on by the et 


departments of some of our largest universiti 
The 


special session is that of merchandizing. This 


dustrial research laboratories. subject 


topic and is of real importance at this time 
afternoon will be devoted to discussions 


tests and it is expected that this will b 
many valuable suggestions for preparing 
better work. Other sessions cover quite a rang 
cellaneous subjects, including structural 
welding, metal spr: 


I a 


welding, 
vessel welding and automatic welding 


resistance 


Complete final details regarding the prograi 
available next month, together with lists and des 
of the welding exhibits in the [E-xposition 
exhibitors other than manufacturers of welding 


will have interesting things to otfer to the weldi 
ment, and there are several exhibits planned, 


interest which have not appeared at any previous 








-§ Welding Bridges 


in Australia 


Oe \T interest was shown in the paper abstracted 
below, which was read in Sydney, Australia, re- 
tly by Mr. G. R. Cockburn, A. M. 1. E. (Aust.), an 
gineer Of the Railway Department. The paper was 


lished in the Journal of the Institution of Engineers, 
istralia, Vol. 4, No. 4. 
Description of Bridge 
he paper describes in detail the strengthening of the 
Pratt truss railway bridge over the Hunter River at 
Singleton. The bridge is of 5 spans, each 90 feet long, 
| carries a single track of 80 Ib. rails, placed on timber 
nsoms bolted to the top chords of the main trusses. 
ult in 1902, the bridge carried increasingly heavy traffic 
1926, when it was decided to strengthen the struc- 
to carry Cooper's E40 loading plus 80% impact. The 
and the 


taken 15 months, no delays to traffic being permitted. 


the work was approximately $50,000 
Design of Welded Additions 

The 
se which have since been adopted for the Fusion Weld 
¢ Code of the American Welding Society. 


al Principles safe working stresses were 


fillet welds ranged from '™% inch to 1'%4 inch, all 
ls 3g inch and larger being specified as multiple-laver, 
ber and arrangement of layers being shown. 
he welding at the diagonal gussets was designed to 


whole stress. entirely relieving the existing rivets. 
‘lates and flats were used in preference to structural 
' 


ns in order to avoid risk of distorting the existing 


Cass 
letails of the strengthening and of the various welds 
shown in Fig. 1. 
Chords—. flange plate 15 inch by 5s inch was 
) 4 ‘ * ” ” c 7 > ] <4 : 7 | + h . 
lto the four 47x4”’x59” angles, being welded to the 


The 


in three 


the vertical legs of the lower angles 


Ss ot 


nch fillet welds were deposited downwards 


s 


Three butt joints necessary in the plates were 
reed wath straps. 
Chords and 


x1” flange plate slipped into position on top of the 
it 


The transoms were packed a 


“isting channels, where was welded as traffic per 


Diagonals, Verticals and Bracing 
ts and plates were welded to the existing members 


1 


In some cases a pl: 


necessary. (Fig. 1.) ite was 

vt in between two existing flats to form a H section. 
Qualification of Welders 

: gang consisted of eleven men, a foreman, four 

welders, four assistants, one bridge hand and one flag- 


welders were selected from a large shop force, but 


In view of the widespread success of welding in 
bridge construction and repair throughout Aus- 
tralia, this report of a job on a 450-foot bridge, 
with details of design, procedure, inspection and 
test results will be useful to the welding con- 


tractor and the bridge engineer. 


that 
conditions was no measure of his usefulness on bridge 


it was found a man’s record under sheltered shop 
work. 

The specimens welded by the men for qualification pur 
poses are shown in Fig. 2, and were clamped to a diagonal 
of the bridge at a slope of 45 deg. as shown. 
tion of the fillet 
overhead direction. 


In this posi 
two welds had to be made in a sem 
The testing of the welders was re 
peated at intervals during the progress of fhe work. After 
the specimens had been broken in tension in the labora 
tory they were returned to the bridge and each discussed 


with the men concerned 


Procedure 


Bottom Chords—On each truss of each span, the flange 
plates were clamped to the bottom chord, and four weld 
ers commenced at the centre line, two on either side work 
ing In Opposite directions for one panel length and deposit 
ing one layer of metal. Lach of the required three layers 


was completed in a similar manner. At each panel point 


the diagonal gussets were welded before welding of the 
flange plates proceeded 


Top Chor ds—As 


» q 1,1 
removed tor welding, 


the transoms had to be temporarily 
different procedure was followed. 
the 


two being on each truss 


Commencing at the of four welders 


centre 


] + 


rect 


span, 


worked in the same ( ION, 


Three lavers were deposited during the first passage of 
the welders, and the two final lavers during the second 
passage. 

Verticals at Abutment-E-nds of Trusses—The difficulty 
experienced in welding these verticals to the gussets 


pointed to the necessity of designers allowing proper clear 
ances between piers and abutment-ends, but proved that 


welding could be successful in very confined spaces. 
( leanin / 


welding 


ach span was carefully chipped and scraped 
When covered electrodes 


where was to be done 


were being used t ag was completely removed from 


each lavet be for 


next was deposited. 
Field Records 
\ log book was kept of all operations, including each 


welder’s time and his particular portions of the work, and 


cost cards from each welder showed a weekly record of 


the amount done 
\ weekly record was prepared showing diagrammati 
cally the progress 


ber and length of 


of the welding, and variations in cam- 


members 
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\s welding 


ot each truss increased, due to contraction in the bottom 


of the bottom chord progressed the camber 


chord, but in welding the top chord this action was r: 


] 


versed, until the final camber was slightly less than th 


original These records proved to be a valuable safeguard 


against undue distortion 


Current Supply 


Four single operator 200 amp. motor-generator sets 


were used on the bridge, 


volt transmission line through 


the power supply being tapped 
trom a 50,000 a temporary, 
substation 

For later works on which power was not available, th 
Department designed and built a Power Van, housing a 


60 K\W 


an air compressor, and the necessary fuel and water tanks 


alternator, driven by a 100 bhp. crude o1 enyvine, 


\ tolding radiator was fitted on the roof. 


Tests of Finisned Structure 


Fable 1 


tionary 


shows the deflections of the trusses under sta 


loading, before and after strengthening The 


maximum stiffening occurred in the span welded entirely 


with bare wire 


When the locomotives crossed the bridge at speeds up 


to 50 m p.h., the tabulated deflections were exceeded by 


about )] inch 


Stresses in various members under dynamic load were 


obtained by the use of a Cambrid Stress Recorder, ane 


ve 
5. ¢ 


were found to be less than the stresses calculated by the 


usual methods 


Table 1 
Comparison of Deflections due to Stationary Loading 


lwo 53 Class Locomotives Coupled 


When Tested No.1 No.2 No.3 No. 4 No. 5 
Before Strengthening 0.72 082 0.77 0.75 0.73 
\fter Strengthening O51 0.52 O49 O48 

Note otal weight of two locomotives, 560.000 Ib 
Span No. 2 welded entirely with bare wire 


Comparison of Covered and Bare Wire Electrodes 
No. 2. 


pleted in eleven 


Span welded entirely with bare wire, was com 


No. 4. 


cf mpressi 8 


weeks, while Span welded with 


the 


which were welded with bare wire, required a net period 


coated electrodes except on members, 


of sixteen weeks 


The extra time required for welding 
with coated electrodes is expended in puddling out slag 


ind in chipping each run 


fests on specimens of deposited weld metal prepare 
in the field gave the following results: 


Yield Point 


ILbs./sq. in. 


Ultimate Str. Elongatior 


electrode ILbs./sq. in 
5D4,300 13.5 


1? () 


Covered 13.500 


Bare 13,300 54,500 


Chemical Analyses were made to determine the 


com 
positions of the electrodes and of the deposited metal 
Specimens welded with coated electrodes and with bare 
tidal 
posed to sea water and to the wind as the tide rose and 
fell \fter two years all 


showed equal amounts of corrosion. 


wire were placed in a river so that they were ex 


specimens and weld metals 


\nalyses of stresses should determine the quality of 
| 


the electrodes to be used for a particular joint, the supe 


the best coated electrode weld metal be 


- } ] 
severe benaimg of 


rior ductility of 


required in joints subjected to 


Ing 


buckling, while cheaper electrodes would be tound satis 
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factory on members subjected to direct 


tension Phil 


Strengthening of Other Bridges 


The paper makes brief reference 
strenthening operations on seven other railw 
New South Wales, including the famous 
River Bridge, erected by the Union Bridge ( 
other American contractors over forty ye 


general principles followed were the sami 
lined above 
> 


Shop Holders for Welding Rods 

Easily Made of Old Materials 

the left, in both plan view a \ 
a holder for welding rods which may be quite 


Shown at 


from place to place with a rolling motiot 
somewhat on its rim. The welder can s] 
with one hand. Any castoff iron pulley w 


base If the hub interferes, cut it bacl 


allow it to set level. A piece of pipe “B” of 
is made fast to the pulley either by the set 


welding it, and fittings are attached 


Handy Ways to Take Care of Rods and Electr 

tings may be arranged to furnish sevet 
pipe if desired to hold many different 
variety welding. The central stem may I 
the point “C” with cement. If one is weldi 
of work continually, he may prefer to 
upright piece ot pipe. 

On the right, we have a holder for rods 


maintenance and job welder will find cot 
right on his belt as shown, as well as 
he hol let 


tast to the belt in such a position as will 


climb to weld on large items. 


or behind the hip. Iron pipe is too heavy to set 
pose well; a very small size of downspoutins 

as is commonly used for porch work. One et 

low cylinder is closed up with a piece of sheet 

shape shown at “FF.” This is applied and solde 
as shown, and the sheet metal clip by means 

the leather belt as 
tightly soldered into place \ll 


is attached to 


rivet the piece “G” to the leather belt Chis 


with either copper harness rivets or tubulat 
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1 A. A. Will Meet 
In Philadelphia 


hold the 
International 


Athletic 


en decided to 33rd 
( vention of the 


ssociation in the Penn 


elphia, Pa., on November 16, 
sof this year. The Program 
as already received assurances 


‘o-operation from the Ameri 
Society and several other en 
Philadelphia 
gement and promotion of the 
that 
set. 

Club 


ever 


rganizations in 


so it is expected new 


The 


are 


will be 

Penn Athletic 
that 
the convention, 
the 
e technical 


rect rds 
the 
the best 


have been 


being fully 
conveniences neces 


sessions and with 
itv. Accommodations 
re at 

club privileges to 


comfort for 


tor guests 
the 


members 


very low rates, and 


unusual 


1932 cor 


assures 
ttend the 
that a 


vention It 
session will be 
the 


breaking 


night 


similar in character to 


ewhat 
ich proved a_ record 


it the 1931 
this there will probably be 


convention, and in 


hve 
with 


sessions 


covering 


acetvlene weld 


papers 
phases of oxy 


ntting 


+ 


International Institute 


of Steel Construction 


} 


nternational Institute of Steel 


n has been organized. t 
\merican participation has been 

ed it 1s proposed that executive 
under the direction of E. A. Van 
eren Stort, Adviscerend Ingenieur, 


e established in 


Che Hague Th Ss 

is taken at a conference held last 
Paris, a report on which 

ceived by the American In 
f Steel Construction 

ng the last 11 thices | 

established in most steel-producing 


years 


ave 


steel-consuming countries, with the 
to encourage the use of steel 
lore rational and economical 
This was done by pointing out 


excellent features of this material as 


s at the advantages its use offers 
\merica the foundation of the 
Institute of Steel Construc 
1921 gave an impetus to this 
ement 
+ 
Hoover Dam 
Outlet Pipes 
er details of the contract 
by the United States Govern 
Department of — the Interior, 
r Reclamation, to the Babcock 
x Company, 85 Liberty Street, 
rk, for the fabrication and in 
of the welded plate-steel out- 


for the hydraulic power and 


ntrol tunnels at Hoover Dan 
available The contract in 
such unusual features as_ the 


} 


ion of the largest diameter pipes 


plates about 


nstructed, from 
hes thick, 
iit lel 


and the erection of a 


It solely for the purpose, on 
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the Federal Reservation near the dam 
Che total length of the pipes to be con- 
structed exceeds 12,000 feet with the 
variations in diameter from 8 to 30 
feet 

A complete fabricating plant will be 
built at the site of the work on account 
of the large diameter of the pipe sec 
tions, which cannot be transported over 


any existing railroad lines. Each sec 


tion of 30-foot pipe will require six steel 
that ¢ 


rolled with existing steel mill equipment 


plates of the largest size an be 


Each plate, weighing about twenty-five 


tons, will measure approximately 12x 


all that 
lt 


and two such plates are 


the 


> treet, 


can be shipped from steel mill 


the fabricating plant on one railroad cat 
Three of these plates, after being 
formed and welded together, will make 


One piece Of J0-Toot diameter pip¢ about 
12 feet long, and two pieces joined to 
gether in the fabricating shop will cor 
stitute one section weighing about 150 
tons, exceeding the weight of many rail 
road locomotives 

From held plant, the sections of 
pipe must be transported to the rim of 


ble in 
the 


the canyon on carriages compar: 


capacity with those used for moving 
heaviest artillery or detense guns 
this point 


transported a 


coast 


each section will be 


the 


From 
, 


canyon and low 


ross 


ered 1,000 feet, by a cable wavy, to the 
entrance to the several tunnels his 
cable way will have more than double 
the capacity of any heretofore used for 


such purposes and will have a span 1,400 


feet long and will be supported on steel 


towers 150 feet high 

All sections of pipe will be tested in 
various ways, one of the tests beins 
searching X-ray examinations of the 


welded seams While 
Wilcox Company 
ployed X-ray 


he Babcock & 
has for some 
ror 





apparatus the purpose 


of determining the quality of welded 
joints, it interesting to note that the 
quantity of X-ray film which will be 


used for this work will exceed the total 


of all X-ra films produced to date for 
industrial purposes 
. 

X-Ray Technique Given 
for 4-Inch Steel 

In the J \ issue ot the Creneral 
klectri eview, R. E Hiller, of the 
vorks laboratory of Babcock & Wilcox 
Company Barberton, Oht gives a 
comple te illustrated discussion of a tech 


| 


nique tor the ¢ Xamination ol 


steel ot } 
X-ray ] 


in. thickness by the 


found to be of interest 


is one whi 1s 
to those who are using the X-Ray 
method I nspection on heavy plate 
because of the detailed descriptior ot 
the appa ~ used al d the care ised 
in present all of the important de 
tails of the rocedure used i making 
the inspe ns 
«+ 

Lincoln Track Welder 

(uc! ‘ val from the tr the 
outstand dvantave of a new i Tac 
Welder for uilding u ( railend 
ind I fe 1roges ( ssing and 
switch unced by The | ; 
Elect { pany Ctlevela () 
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an, 11) One minute, can quickly re- 
t from the track and place 
n for use, according to the 
Because of this portabil 
ty the operating crew is kept at a mini 
mum with resulting economies 

the unit consists of a weld 
and a 


In general, 


er generator grinder generator, 


close coupled to a gasoline engine, and 


mounted on roller bearing equipped 
truck for movement along the track 
Total weight is only 1450 pounds. Re 


track is 
removing 


quickly ac 
the take-off 
the carriage and placing them 
the take-off rolls, 
the flange of the 
cross supports resting on the 


moval from the 
complished by 
rails tre 
In position opposite 
where they fit over 


track witl 


ties Thus the machine is adequately 
supported by cantilever action and 1s 
not dependent on the ground level 








Lincoln Portable Track Welder on the rails. 
One minute later the welder is off the track 


ready for service. 

\fter the take-off rails are in position, 
the handl lifted and the unit pushed 
to the end of the rails. The third wheel 
is then swung out of the way, leaving 
a clearance of not less than 36” to the 
near rail. Take-off rails can be used on 
. e i” track by a simple adjust 
met three point support when the 

aC ( off the tracks self adjusts the 
ma ne to any unevenness in the take 


off rails due to variation in the tracks 


The welder is of standard Lincoln 
construction with a rating of 200 am 
pere Welding capacity is from 50-250 
um pere kither bare or coated elec 
trode mav be used. Dual control per 

ts large current adjustment by means 

tem ot plugs and receptacl 
il ne adjustment by means of a rheo 
stat ‘ 

Due to the portability and ease of re 

fr the track, it 1s unnecssarv 

t e extra long leads Leads of 125 
teet allowing a welding range of 250 
fee re sufhcient since it is a simple 
natter to place the welder back on the 

track and move it to a new location 
The use shorter cables reduces the 

ve } the unit, increases the opera 

rs efficiency and cuts power losses 
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New Torchweld Cutting and 
Welding Torches 


Two new models of lorchweld 
torches have recently been introduced 
by the Torchweld Equipment Company, 
Chicago, and are illustrated and de- 
cribed in a special bulletin which has 
just been published The new welding 
torch 1 called the 24 NI Chis model 


ad ipte d t 


pipe welding and general 





production welding The tips are ol 
wedged copper (Jne size mixer serves 
W 
~—e tr >] 





—— 


mec TT 


———— ——— eee 
Peat) it 


Torchweld 24 NF Welding Torch 
27 MC Cutting Torch. 





‘ 


N{p~—=z 





























and 


for all tips Tips numbered 1 to 4 are 
length; 5 to 8—8 in. in length; 
10 to 12—12 in This model 
embodies the non-flash 
design and 
operates on equal pressures correspond 
ing with the It has all 


and its 


6 im. in 

in length 
regular 
features of the 


Satety 
‘Torchweld 


size of the tip 
permanently brazed 


Is pr tected 


joints seat 
wear by an 1n- 
block-nut 


£75.00 


against 
genious design of the 
tion It is 


connec 
priced at 
with four tips 

The new cuttings 
is 27 MC This 
to meet the demand for a 
durable torch It 


ounces nickel 


complete 
torch is catalogued 
model Was produced 
light-weight, 
weighs 30 
instead of 
and all permanently brazed 
Under test, the manufacturers 
state that it has shown low 
sumption and clean 
mum of slag state 
the simplicity of its « 


cutting 
and 
brass tubes, 


has tubes 


joints 
oxygen con 

with a 
further 


mini 
that 
onstruction en- 
ables the user to keep it in good con- 
dition at The high 
from the 
for dis- 

This 
Corchweld 
safety non-flash features and it is adapt- 
both production 
Che price is $40.00 complete 


cuts 
They 


minimum cost 


pressure valve is accessible 
back there is no 
mantling to 


torch 


and necessity 


make any repairs 


also embodies’ the 


able for general and 


cutting 


with four tips and nozzles and nozzle 
sleeve 
+ 
Automotive Welding Outfit 
\ new welding outfit known as the 
Oxweld Automotive Welding Outfit has 


been announced by The Linde Air Prod 
ucts Company (0 East 42nd Street, 
New York, N. \ \lthough this outfit 
is intended primarily for the auto repair 
shop, its adaptability to a wide range of 


work also makes it appropriate for 
many other repair jobs Che Oxweld 
Type W-17 welding torch which is of- 
fered in this outfit with three welding 
heads is a low-pressure injector type. 


Che extent of its utility 
as additional 


an be increased 
facilities are required by 
widen its 


Type CW-17 


the shop, for accessories to 


range are available The 


WELDING 


Cutting Attachment attaches directly to 


the handle in the same manner as a 
welding head and provides a means of 
thickness. 


compact 


cutting steel up to 3 in. in 
Che cutting 
that it may be carried in the operator’s 
pocket \ special assortment of sup- 
plies to suit the needs of the automotive 
offered 


attachment 


is sO 


be ne 
° 
Flash Trimmer Has 
72-Inch Stroke 

\ new flash trimming machine has re 
cently been placed on the 
Morton Mfg. ( 
Mich., for use in 


repair shop is also 


market by 

Muskegon Heights, 
removing the flash or 
upset produced in butt welding sheets or 


plates. It is being used 


very success- 
fully in salvaging scrap and trimming 
of new sheets of various widths up to 


72 inches long 


This 


Draw-Cut 


machine is built on 


Morton 
draw-out 
claimed to assure accuracy 
and the high production. It uses two 
rams which trim both sides of the sheet 
In one 


the 
principle and the 
features are 


uttinge cycle is 


inward or 


operation Phe 
completed on the draw-out 
stroke. The clamping of the work is 
accomplished by air 
automatically compensates for 
variation in the thicknes of the sheet 
The rams carry 


cylinders which 


any 


multiple cutting tools 
which are quickly adjustable for height, 
also strengthening rollers which precede 
the cutting tools and straighten any un- 
even surfaces that be in the sheets 
or plates. 


may 


This machine can be furnished with 
any length of stroke to suit require 
ments It has a working stroke of 72 
inches with a distance between the 


center of and tloor of 


mately 


ranis 
$2 inches 


approxi- 
It requires an operat- 
ing floor space of approximately 5 ft. by 
18 ft. 
« 

Cutting Attachment for 
Welding Torch 

Smith Welding 
tion, Minneapolis, 
upon the 


Equipment 
Minn., 


market a new 


Corpora 
placed 
cutting as- 


has 








New Smith Cutting Attachment 


sembly, or attachment, for a 
torch In 


sembly — the 


welding 
designing this cutting as- 
engineering department 
eliminated levers for the cutting oxygen, 
adjustable unions to change the position 
of the assembly in the handle, etc., and 
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substituted 





simple va 


cutting x Fe! 


tures. The g 
triple thread, screw valve 
thumb wheel as show: 
it can be opened and 
thumb. The valv« 
duced to a simple desig 
tip automatically evens up 
The new assembly re 
bv the Underwriters | 
* 


New British 
House Organ 

The Suffolk Iror Fou 
Stowmarket, 
tacturers of a welding rod 
der the trad 
recently 


England 


name t ““Sifl 
started the public 
magazine 
first 
manufacturers 
tention to 
times 


which is called 


issue was printed it 

state that it 
bring it 
each year In the init 
there are a number of 
on important 


welding. 


eXce 1] 
appli atl 


* 
Taylor Bulletin Illustrates 
Welding Fittings 
bull tit 


Pipe Worl 


An eight-page 
Taylor Forge & 


cago, shows applications and 
stallations of the Taylor line 
fittings for welding including 


tees, caps and reducin 
are shown applied to building 


gasoline plant piping 


BR dalidd Pas 
work. Some space is al de 
illustrations of Taylor spira 
welded pipe which is made 
copper alloy or Ton 


a 
Air Reduction Booklet 
Describes Aircowelding 
The \ir Redux tior Sales 
60 East 42nd Street, New \ 
prepared a 16-page booklet 
printed in 
f the welding 
they developed and to whi t 
given the name ‘“Aircoweldi: 
has been developed especiall 
line work. While it is annour 


it 1S pointed out 





two colors t T 
new 


new process, 


process has been successfull 


many miles of actual pipe 
struction jobs 


rhe 


process ar¢ 


advantages claimed 
that it makes 
necessary. For a giver 
makes possible a small weld 
mits the use of vees with a s! 
leading to further reducti 
trom 30 to 50 per cent 11 
with corresponding reductiot 
and welding rod It 
effective on ld 


vas 
posit nN 
ing welds It 


produces strot 


} 


welds and the proce 


in a Short time by tl 
welder 

Briefly, the Aircoweld 
sists in heating the vee 


pipe ends only to a swe 


without melting down 


special welding rod ca 
weld No. 3 rod is used 
adjusted with a slight ¢ 
lene. The torch is held 
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How a locomotive cylinder was 
repair-welded with ToBIn BRoNnzE at a 


saving of 5] VOO 


1. The cylinder seemed damaged beyond repair. 



















2. One piece of metal was completely broken off . . . 
3... . as was another even heavier piece. However, repair- 
welding with Tobin Bronze was decided upon. 








4. A preheating furnace was set up around the reassembled 
cylinder parts, although in ordinary work preheating with 
Tobin Bronze is unnecessary. 





5. The welding almost completed . . . without having removed 
the cylinder from the engine. 








6. The finished weld, viewed from above and in front. . . 


. and from the side; as strong as the casting itself. 








8. The entire repair sav ed $1200 and weeks of costly delay. 





















































a The unvarying high quality of Anaconda Copper Alloy Rods 
for every bronze-welding purpose. Prin . ‘ 7 
ipal Anaconda Welding Rods, with 


eir melting points, are listed below: 


is due to the technical experience gained in developing a 


| 

| 

| for oxy-acetylene welding complete line for low temperature welding—gas and electric. 

| Tobin Bronze* . . . . . 1625°F ; ‘ 

| MucnncOnee . . . 1 F Anaconda Rods are available through leading distributors 

Srazing Meta ~ - 1634 Ff . 

| Electrolytic Copper ‘ 1981 F . ‘ ; , . ‘ : 

| ome : ae . usually shipped in bulk, but also obtainable in clearly 
Phosphor Bronze .. . 1922 F z sant, ‘ 
ee ae labeled ten-pound packages. For complete information, ask 


for arc welding 


for Publication B-13. 

















| Silicon Copper >. so « ee 
Phosphor Bronze . . . . 192° F 
| RE le THE AMERICAN BRASS COMPANY 
in General Offices: Waterbury, Connecticut 
{\ Offices and Agencies in Principal Citi 
ANACONDA In Canada: ANACONDA AMERICAN BRASS LTD., NEW TORONTO, ONT. 


ANACONDA WELDING RODS 














4 ) 


flame is directed back at the completed 


portion of the here is obviously 
a Saving in time and materials due to 
the fact that the sides of the joint are 


not melted down and that the bevel does 


weld 


not have to be as wide as in the case of 


the ordinary ripple weld. Extensive lab 


oratory tests have been made to show 
the dependability of the welds produced 
These tests include 
tensile tests, bend tests and hydrostatic 
tests of welded bonds and ftatigue tests 
In addition to these experi 


there 


by this technique 


laboratory 
ments, have been several success 
ful field operations, and field tests made 


nm these jobs have been thoroughly sat 
istactory 


> 
New Booklet 
On Everdur 


\n eight-page bulletin has recently 
prepared by the 


Company, 


been 


American Brass 


Waterbury, Conn., featuring 
Kverdur metal as a high streneth, weld 
able metal for rustproof tanks and pres 
sure vessels The center spread in this 
bulletin illustrates 


pacities trom one 


Everdur tanks in ca 
allon to 20,000 val 
lons Sixteen well-known  automati 
Everdur 
book 


information regard 


water heaters equipped with 


tank units are also shown The 
let gives complete 


ing the physical properties of Everdut 
and tables for calculating the capacities 
f tanks of various dimensions 

. 


New Hobart 


Literature 

Hobart Brothers Prov, Ohto, are 
sending out some attractive folders ad 
vertising the -Llobart are welders. One 


ot these 
these 


strongly the use of 
United States Gov 
ernment departments, at the same time 
illustrating the class of 
industrial plants by a number « 


features 


machines by 


work done for 


f users 
\ second tolder illustrates the gas en 
eine driven machine and gives a list of 


the important features together with 
views of halt a dozen different types ot 
applications In this tolder attention 
is particularly called to the possibility 
f using current trom the generator tor 
the operation of drills, grinders, ham 
mers, lights and miscellaneous electric 
tools 


+ 
Elkon Booklet Describes 
Good Water Cooling 

\ bulletin entitled “Mushrooms Are All 
“Toadstools’ in Welding.” has just) been 
published by P. R. Mallory & Co., Inc 


Elkon) Division, Indianapolis, Ind The 
title is explained by the statement that 
electrodes which mushroom are “potson 
to production.” The text ot the bulletin 
discusses the problems of proper water 


ing of spot welding electrodes tor the 


Purpose Of Mmuinimizing mushrooming, Sa\ 


ing time and Mcreasineg the unitorm 


tv aot 
the welds It contains diagrams of various 


tvpes of water cooling systems tor clec 


trode tips as well as descriptions of Elk 
nite and Elkaloy for use with these tips 
The back cover is devoted to illustrations 
and specifications of stock types of re 


Elkonite and = Elkaloy 
This is accompanied by a complete pric 


placeable tips in 


list of tips made with these two materials 


THE 


WELDING 


in various designs including 
water electrode 


all pertinent and 


prices on 


cooled holders. This ts 


useful information for 
those who use spot welding machines as it 
brings together a splendid collection of 
material bearing on the important operat- 
ing conditions 


> 


Goodrich Condensed Catalog 
of Industrial Rubber Goods 


Containing information 
and data never before published, a new, 


( ondensed 


envineering 


catalog giving a simplified, 
principal in- 
dustrial rubber goods has just been is 
sued by The B. F. Goodrich 
\kron, Ohio It is titled 
Data, Industrial Rubber 


and is available to those who re 


comprehensive line-up of 


Rubber 
Company, 
“Engineering 
Genie” 
quest it 
Amone the condensed engineering 
data, is Table No. 6, page 11, a practical 
means whereby an engineer may 
mate the 
desired amount of 


esti- 
pressure required to deliver a 
liquid through hose 
of various diameters Two grades of 
welding hose are 


of them 


listed on page 17, one 


being the recently announced 


heat resisting hose 


7. 
New Murex Booklet 


Numerous applications of 


flux coated welding 


inorganic 
electrodes are de- 
scribed in a new book just published by 
the Metal & Thermit Corporation, 120 


Broadway, New York, N. Y., which 
earlier this year introduced Murex heavy 
mineral coated electrodes. The new 
booklet describes the welding of mild 


steel and boiler plate, stainless steel al- 
manganese steel, high carbon steel 
and stainless iron The building up of 


special 


ke VS, 


railway rail ends, manganese 
track work as well as the repair of cast- 
ings and heavy parts is also covered 

7 


Torchweld Appoints 
Jensen Sales Manager 


Announcement has been received that 
J. L. Jensen has been appointed man 
ager ofl 


1 


sales of the Torchweld Equip- 
Chicago, HL, manu 
rchweld line of weld- 
apparatus. Mr. Jensen 
Torch 
Chicago for many 
traveled 


ment Company, 

tacturers of the T« 
ing and cutting 
has been 


connected with the 


weld sales force in 
vears and has 


among the 


extensively 
trade in the central west, so 
he brings to his new position a thorough 
knowledge of the line and also a wide 
acquaintance in the trade, and an inti 
mate knowledge of the requirements of 
the industry 
+ 

Westinghouse to Erect 
Large Building 

\ new all welded 60,000 sq. ft. ware- 
erected by the Westing 
Klectric and Manufacturing Com 
Mansfield, Ohio, 
storing electric ran 


house will be 
house 
pany at their works for 
ves and refrigerators, 
Vice President 


Work is to start 


according to J. S. Tritle, 
and General Mat ager 
in July and the four-stories-high build 
ing will be completed by November 1 
Che cost ts estimated at $150,000 

Built of 1 


. 
brick and 


building will be tl 


steel, the 


roughly modern and 


] irard 


ENGINEER 


will contain three cran¢ 
feet wide, in which stock 





feet high. The roof truss¢ 
the steel structure will be 
riveting being used lhe 


of new light weight desi 

Westinghouse engineers | 

sign makes for lighter weis 

tion with no sacrifice f st 

minimum fabricating costs 
+ 


Gas Equipment Company 
Opens in St. Louis 

The Gas Equipment (¢ 
been established at 3137 © 
St. Louis, Mo., by R. C. Gut 
ten years was connected wit 
force of the lorchweld 
Company in the Chi 
new company will act as 
representing the Torchweld 
acetylene welding and cutti 


in the state of Missouri (« 
Kansas City district), in s 
nois, northern Arkansas at 
ern Oklahoma. 

+ 


Adcox Schools Get 
Approved Rating 
The Adcox Sch ls I 
Oregon, have just been aw 
aeronautics brancl 
department of commerce 
shop rating, and this institut 
come the third school t 
the Pacific Coast and first 
Daniel “Danny” Gre 
to receive an air-craft mecl 
in Oregon, witl 
repairing of air planes t 
the foreman of the sl 


John Goodin is instru 
and also holds an al! ratt 
IS a registered envineet 

The \dcox Sch iis is the 
school in operation in the P 
west and has been 1 perat 
ously for the last twent 


Some twenty-five student: 
rolled in the mechanical 
partment 


New Hollup 
Appointments 

Phe Hollup Corporation, ( 
has announced the appointm«: 
Howland as Eastern Sales Ma 
the Hollup Corporation, wit! 


ters at 30 Church Stree 
City. Mr. Howland was 
sociated with the Kor I 
Chicago for a number of y« 
vious to that connection, ha 
siderable experience in tl 
industry both on the operat 


In connection witl 
work from manufactu 
ing equipment and el 

Announcement has 


the appointment of ¢ 


representative of the 

tion at 1615 E. S2nd 
Ohio 

> 

The offices S \\ 


rooms of The Olympi 


formerly located at 611 
York City, are now 


son Avenue, at 29th 





bo 


THE 





NEWS OF THE INDUSTRY 


erican Welding & Boiler Works, 
rk of all kinds, 


business at 4115 


featuring general 
| and 


Angeles, 


Slauson 


which recently organized 
\lameda Boulevard, Los 
is moving to a new location at 1580 E. 
that city. 
ern, which, in addition to general acetylene and 
elding building and 
k. Charles T. Watkins, former manager of the 
nk & Welding Works, in Los 
h Mr. Ward in his new enterprise. 
> 
emming Forge & Welding Works, of 


is now employing welding extensively in the manu 


C. Ward is owner and manager of the 


work, will also handle tank 


\ngeles, is now asso 


Long Beach, 
ture of Stevedore trucks which are being used extensively 
at the loadin; 


~ 


j 


handling of cargo wharfs in Wilming- 


ind San Pedro (better known as Los Angeles Harbor). 
Hobart 


by Mr. Flemming, and among other 


electric welding machine was recently 


()} np 
)). 


recent changes 
| 1 6 aoe 
nt was the building of a new ofhce 


> 


Leach, Tulsa, Oklahoma, representative for the Chi 


ge & lron Works, left recently on a vacation trip. 


are to spend most of his vacation time in lowa 


> 
Welding 


\V. Yount, of Yount’s 
\\ infield, kK iNsas, reports the recent purchase ota 
300-amp. Hobart electric generator which he has mounted 


table chassis and hooked up with a spare gas engine 


Shop at OOS Menor 


Yount is an old-timer in the welding game in Southern 
is, and is equipped to handle any and all kinds of shop 
welding by either acetylene or electric are process. 


iso does considerable boiler and tank work in that terr 


co 
re Copper and Brass, Incorporated, has opened a sales 
San Francisco at 1615 Russ Building. R. H. Binns, 
‘acific Coast Manager in charge of this office was 


‘lv assistant he Rome Division ot 


sales manager of t 
ind before that engaged in the metal distributing bust 
The opening of this office gives Revere customers on 
ific Coast and in other far-Western states closer d: 
ntact with the company. 

> 
Australian Welding 
EK. J. Raymond lectured on “Gas Welding 
Heat Resisting Steels.” Phe 


lustrated by lantern slides and exhibi 


eeting of the Institute, held m 
ne June 28, 
Corrosive and lecture 


ts of welded specti- 


> 

hinery and Welder Corporation, formerly located at 

N. Circero Avenue, Chicago, Ill, has recently changed 

lress to 316 N. Sheldon Street, Chicago, 11] e con 

ndles the General Electric line of arc welding equip 
electrodes and accessories 
: . od 

( astle & Co., ( hicago, ri... has been appol ted the 

of the Babcock and Wilcox Tube Company's prod 

the Chicago and Pacific Coast territories 


usiness and equipment of W. P. Paul | 





Pa., has been purchased by Harrisburg Pipe ane 
di Co., Harrisburg, Pa 
> 
uncement has been received of the change 


Wayne Welding ( Fort Wavne nd t Wayne 


gx and Supply Co. 
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GOOD WELDING requires 
GOOD VISION 


Your best welder will do a poor job unless 
his goggles give him a comfortable, clear 
view of his work. 

Duraweld Goggles help your men get the 
most out of your welding equipment. The 
Noviweld Lenses in these goggles give com- 
fortable vision—with a clear view of working 
details—and without eyestrain. Noviweld 
is recognized as the standard protection 
against dangerous rays generated in welding. 

Duraweld Goggles fit snugly, to eliminate 
any chance of flying particles getting in. 
Generous, light-proof louvers provide ample 
ventilation. The eyecup material is tough, 
moisture proof and does not conduct electri- 
city. Duraweld goggles are easy to wear. 

Give your welders good, comfortable weld- 
ing vision with— 


DURAWELD GOGGLES 


patented 


J480 e 
AMERICAN OPTICAL COMPANY 


Southbridge, Massachusetts 


SAFETY BRANCHES IN ALL PRINCIPAL CITIES 
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Help \ 
tobe 
Other 
Quality Coke ’ 
Plus 
Quality Limestone 
Plus ~ 
a pai Ability 
National. Carbide 
National Carbide Sales Corporation | 
Lincoln Building New York | 
A special roll crusher for pulv ve 
highly abrasive materials was faced 
with Borod. This extremely hard 
tungsten-carbide supplied a deposit 
that withstood the abrasiveness of 
the material that was crushed 
better than would have been pos- 
sible with any other overlay metal. 
Crushing equipment faced with ™ 


Stoody hard metals will save more 
than double the cost of their 
application. 


They will also save the annoyance 
of frequent shutdowns for replace- 
ments. 





Where metal wears apply Borod, 
Tube Borium, Stoodite or Stoody 
Self-hardening Rods. 


STOODY COMPANY 


Welding Rods - Alloy Steels 
Equipment 


Whittier California 






























st. 1932 THE WELDING 


ENGINEER 49 








Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 

obs Wanted—4 lines free. 

Other Ads—$1.00 per line, minimum 4 lines. 

Count § words to line. Add 6 words for keyed address. 





FOR SAL E 


Bargains—Are Welders, gasoline or electric drive 


Write Ken’s Equipme: 


For Sale 


Terms if desired it Ex- 


Troy, Ohio. 














and radiator 





For Sale—W elding 
\rkansas; 8 
he Welding Engineer. 


shop in one of the best 


.000 population, bargain pric Address 








POSITION S WAN TED 


Position Wanted—Graduate civil engineer and electric ar¢ 
! experienced in the design of welded structure s, desires 


n field of welding engineering; also 


has two years sut 


Address 481, 


g and three years production experience. 


Welding Engineer. 









Position Wanted—Experienced operator wants job as welder 


idiator repair man. Well experienced in both kinds of 


Can go anywhere. Married and steady worker 


183, The Welding Engineer. 





Structural Engineer 


and Sales Manager—Familiar with 


tural steel and ornamental iron work. Desires to form a 
ection with a manufacturer specializing in, or wishing to 
of structural steel 

Would desire to 
Address Box 461, care The Welding 


ilize in the manufacture and erection 


namental iron by welding methods 
some investment 


neer. 2X s. 


SALESMEN WANTED 
A Profitable Sideline, for 


rs need the information contained in The 
er and The 


salesmen Cus- 
Welding En 


Liberal commission. 


welding supply 


Welding Encyclopedia 
st motion. A good opportunity to boost the income. For 
Welding En 


Manager, The 
> Chicago, Ill. 


lars address Circulation 


er, 608 S. Dearborn St 











for BOOKS on WELDING 


ELECTRIC—GAS—THERMIT 


Ask for our catalog 


THE WELDING ENGINEER 
608 S. Dearborn St. Chicago, IIl. 



















Linkum Cable-Lug 


is the answer 





Liberal 
Discount 
to Dealers 


All ends are alike—no 
males or females — no 
bolts or gadgets. A se- 
cure and perfect union. 


Sample pair with shield, postpaid, $1.25 











MAJOR ENGINEERING WORKS, Des Moines, lowa 


OWNER RCHL, 
YBENL 








, mopar 


of the 
Welder 
and Cutter 








has been associated 
with dissolved acetylene since the beginning of 
oxyacetylene welding. 


“Commercial” 


The name 


“Commercial” is known for its RELIABILITY, 
UNIFORMITY, PURITY and its ORGANI- 
ZATION for service to the industry. 


Whatever your gas requirements, you should 
know about our sales plan. Ask our nearest 


office to tell you about it. 





Supplied in the following size cylinders: 


10x30 in. size—125 cu. ft. cap. 
12x36 in. size—225 cu. ft. cap. 
12x44 in. size—275 cu. ft. cap. 


We also sell oxygen and a complete line of 
Oxy-Acetylene Apparatus and Supplies. 





COMMERCIAL 


Acetylene Supply Co., Inc. 
40 Rector St. 


NEW YORK CITY 


Branches: 


General office: 


600 W. Jackson Blvd 683 Atlantic Ave. 
Chicago, IIl Boston, Mass. 
680 Hamilton Ave., S. E. 
Atlanta, Ga. 
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YOU CAN DO IT 


BETTER WITHAUK 





<a ~ 

| What do you get from a torch or | 

| regulator you buy? You get either | 
low operating costs or operating 


| costs that are too high. 


When you purchase Torchweld | 
torches you get with them proved 
economies, high production, low 
operating and maintenance costs. 


A torchweld representative will 
show you actual records of operat- 
ing costs made on welds similar to 
your own, before and after using 

| Torchweld. 

LL y! 











TORCHWELD EQUIPMENT COMPANY, 


FOR 





“BUILT TO STAND THE ABUSE 
OF CONSTANT USE” 


and the name of our nearest 


{end for our Blue ‘‘N’”’ Gold crest | 
Distributor to you. 


224 N. Carpenter St., Chicago, Illinois 




















Big Ar 
J LOM (Master Welaer) 


says: ‘BOSS, 


Our cast iron welds are getting a lot better lately. 


Mister, they’re clean and easy to machine.” 


“Sure, and because we are using Fre-Flo 

Boss: = : 

rods. They are made of pure pig, meet 

‘Y “= T . 7 Z d 

A. We en U. S. Govt., an a 

railroad specifications. Atco |] free sample of 

rods are in the same class, FRE-FLO to 
tryin your shop. 


9” 
too. 





THE ATLAS FOUNDRY COMPANY 
W. 69th & W. & L. E. Ry., Cleveland, Ohio 





Our Rods are sold only through 
distributors. A few desirable terri- 
tories are still open. Correspondence 
from distributors is invited. 


Wet 


atsik ATK IN 








ELECTRIC and GAS 
WELDING WIRE 





Immediate Shipment from Warehouse 











For Every Purpose 


Williams’ three conveniently located 


warehouses have at all times a complete | 
stock of Williams and Wilson Welding | 
Wires for quick delivery. Stock includes | 
Williams ‘Norflo”, ‘“Weldflo” and | 
“‘Weldflo” Sulcoat, Wilson “Color-Tipt,”’ | 
Phosphor Bronze, Brass Rod, Nicke! 
Steel, Cast Aluminum and others. Free 
samples gladly furnished. Guaranteed 
analysis—absolute uniformity. Ask for 
price list and catalog. 


WELDING SUPPLIES | 


Representing: 


TORCHWELD EQUIPMENT CO. 
Coated and Uncoate 


WILLIAMS & COMPANY, Inc. 


901-937 Pennsylvania Ave., N.S., 
PITTSBURGH, PA. 
Cleveland—1748-56 E. 22nd St. 
Cincinnati—2118-26 Spring Grove Ave 























—— 
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